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PREFACE 

It  was  while  a  senior  in  St.  Louis  University  School  of  Dentistry,  ten 
years  ago,  that  I  became  vitally  interested  in  anesthesia  for  the  relief  of  pain 
during  oral  operations.  As  a  student  my  instructors  allowed  me  the  privilege 
of  employing  nitrous  oxid  (with  gasometer  and  face  inhaler)  for  sensitive 
cavity  preparation,  etc.  The  gratitude  expressed  by  the  patients  inspired  me 
to  greater  effort.  Realizing  that  my  patients  appreciated  dental  service  free 
from  pain,  upon  entering  practice  after  graduation,  a  nitrous  oxid-oxygen 
apparatus  was  a  part  of  my  initial  equipment.  Its  use  soon  manifested  its  ap- 
proval and  appreciation  from  my  patients.  Here  I  wish  to  acknowledge  my 
appreciation  to  Dr.  Charles  K.  Teter  for  valuable  instruction ;  also  the  South- 
west Missouri  District  Dental  Society,  to  Dr.  Frank  0.  Hetrick,  to  Dr.  J.  P. 
Buckley  and  my  brother  Dr.  C.  A.  Smith,  for  their  valuable  cooperation  during 
my  early  career.  I  have  often  been  asked  how  I  became  interested  in  this 
subject,  and  my  object  in  making  the  above  statements  regarding  my  student 
and  early  professional  experiences  is  to  inspire  the  student  who  is  about  to 
enter  upon  his  life  work.  As  time  went  on  I  realized  that  one  anesthetic  agent 
would  not  suffice  for  all  patients  for  oral  and  dental  surgery,  so  I  entered  the 
field  of  local  anesthesia  and  employed  the  method  which  was  best  adapted  to 
the  individual  patient.  After  writing  articles  for  our  journals,  many  of  my 
friends  urged  me  to  Avrite  a  textbook,  which  was  undertaken  several  years  ago. 

The  advancement  in  the  administration  of  anesthetics  has  undergone  a 
stead}^  evolution,  being  especially  rapid  during  the  past  few  years.  The  per- 
fection of  the  nitrous  oxid-oxygen  apparatus  and  the  development  of  synthetic 
local  anesthetics  have  made  the  way  possible  for  greater  advancement.  The 
perfection  in  technic  of  block  anesthesia  and  general  anesthesia,  and  the 
placing  of  the  same  upon  a  scientific  basis  has  kept  pace  with  the  advancement 
of  other  phases  of  dentistry  and  medicine.  The  technic  for  the  various  phases 
of  local  anesthesia  has  developed  to  such  an  extent  that  practically  all  opera- 
tions may  be  successfully  performed  under  the  block  method. 

By  the  block  method,  the  pain  resulting  from  the  use  of  the  knife,  the 
crushing  of  the  forceps,  the  cutting  of  sensitive  tooth  structure,  is  abolished. 
The  leaders  in  surgery  todaj^  are  not  satisfied  with  merely  removing  the  sense 
of  pain,  but  in  addition  they  employ  recognized  methods  for  combating  pre- 
operative, operative,  and  postoperative  complications.  In  most  cases,  patients 
who  are  in  need  of  oral  and  dental  surgery  dread  the  dental  chair.  In  many 
instances,  they  have  delayed  treatment  which  is  so  necessary  for  the  proper 
maintenance  of  health  until  compelled  to  submit  to  operation,  due  to  the  ravages 
of  decay. 

The  watchword  of  today  in  both  dentistry  and  medicine  is  prophylaxis, 
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Our  duty  to  Immanity  and  to  our  profession  is  to  prevent  disease.  In  my 
opinion,  fear  of  pain  has  been  preeminent  in  causing  the  construction  of  many 
crowns,  artificial  dentures,  and  the  treatment  of  many  teeth,  which  could  have 
been  avoided  by  early  attention. 

The  dignity  of  anesthesia  and  its  progress  have  been  advanced  by  such 
organizations  as  the  American  Society  of  Anesthetists,  New  York  Society  of 
Anesthetists,  Interstate  Association  of  Anesthetists,  and  the  National  Anes- 
thesia Eesearch  Society.  If  the  next  ten  years  reveal  as  much  as  the  past  ten 
years,  anesthesia  will  occupy  a  preeminent  place  in  the  scientific  world,  which 
it  rightly  deserves. 

The  extensive  literature  which  has  appeared  in  our  journals  and  the 
interest  displayed  by  the  professions  during  the  past  few  years,  in  both  general 
and  local  anesthesia,  attests  a  growing  realization  of  the  importance  of  ascer- 
taining an  accurate  knowledge  in  the  practical  application  of  anesthetics. 

The  day  has  passed  for  inaccuracy  in  technic,  for  those  Avho  are  students. 
Failures  mean  in  most  cases  incompetency  and  inaccuracy  in  technic.  Today 
the  modern  trend  is  to  entrust  the  administration  of  general  anesthetics  to  the 
specialist,  and  a  large  number  of  hospitals  have  a  trained  anesthetist  on  the 
hospital  staff.  Many  of  our  leading  medical  and  dental  colleges,  recognizing 
its  importance,  have  established  a  chair  of  anesthesia  and  give  instruction  and 
practice  in  anesthetics.  Until  recently  the  surgeon  did  not  consider  anesthesia 
of  much  importance.  The  modern  surgeon  no  longer  regards  the  anesthetist 
as  the  least  important  factor  in  the  performance  of  the  operation,  but  fully 
realizes  that,  in  many  cases,  the  anesthetist's  responsibility  is  as  great  as  that 
of  the  operator  himself,  and  there  is  a  growing  demand  for  the  intelligent  and 
skillful  administration  of  the  anesthetic.  The  operator  who  administers  either 
a  general  or  local  anesthetic  should  have  a  knowledge  of  physical  diagnosis, 
the  therapeutic  and  toxic  actions  of  anesthetic  drugs,  treatment  of  syncope, 
shock  and  collapse,  etc. 

The  principal  object  in  writing  this  book  is  to  give  in  practical  and  utiliz- 
able  form,  the  technic  of  block  anesthesia  and  to  include  the  important  allied 
medical  subjects,  which  are  so  closely  interwoven,  and  the  knowledge  of  which 
is  so  essential.  This  book  has  been  written  principally  for  oral  surgeons,  dent- 
ists, and  students,  and  an  endeavor  has  been  made  to  discuss  the  subjects  and 
give  the  technic  step  by  step  in  a  definite  and  thorough  manner.  As  a  special 
textbook  it  will  be  used  by  two  classes  of  readers,  one  class  consulting  it  for 
reference  in  connection  willi  llicii-  cases;  the  other  composed  of  practitioners 
and  students  who  desire  to  familiarize  themselves  systematically  with  a  knowl- 
edge of  block  anesthesia  and  tiie  allied  subjects.  There  is  no  royal  road  to 
mastering  the  technic,  but  if  the  student  undertakes  it  in  a  ijroper  and  sys- 
tematic way,  it  will  be  comparatively  easy.  The  ])asis  of  block  anesthesia  and 
a  knowledge  of  the  allied  subjects  are  essential.  Therefoi-e,  in  wi-iting  this 
text,  various  chapters  on  the  allied  medical  subjects  have  been  discussed.  Tiie 
tfchnic  for  the  various  block  injections  is  based  ui)on  anatomy  and  has  been 
made  as  simple  and  practical  as  possible,  being  placed  upon  a  scientific  and 
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accurate  basis.  The  diagram  on  classification  of  the  methods  of  local  anes- 
thesia, which  appears  on  page  33,  should  give  the  reader  a  clear  conception  of 
how  the  subject  is  divided  and  subdivided. 

It  will  be  noted  that  the  following  general  headings  have  been  used  for 
discussion  of  each  deep  block  injection;  topography  of  anatomy;  needle  em- 
ployed; technic  of  injection;  injection  of  solution;  precautions;  time  to  wait 
for  anesthesia ;  structures  anesthetized ;  blocking  the  interlacing  or  overlap- 
ping branches.  This  method  will  enable  the  busy  practitioner  to  turn  immedi- 
ately to  the  desired  subject  and  obtain  the  information  without  delay  or  with- 
out reading  many  pages  in  order  to  find  what  he  desires. 

The  chapter  on  blocking  for  tonsillectomy,  nasal  wall  and  septum,  will, 
no  doubt,  prove  of  value  to  the  laryngologist  and  rhinologist  because  it  is  a 
departure  from  the  methods  used  in  the  past.  The  chapters  on  tic  douloureux 
and  maxillary  sinus  include  modern  technic  for  blocking. 

It  will  be  seen  that  some  repetition  is  evident,  but  the  repetition  of  im- 
portant facts  is  desirable  in  order  to  impress  the  reader. 

The  text  contains  595  illustrations,  most  of  which  are  original.  The  wet 
dissected  anatomical  specimens  were  prepared  by  the  writer  and  have  been 
used  in  this  text  to  make  clear  the  technic  of  injection. 

An  endeavor  has  been  made  to  give  due  credit  to  all  authors  whose  articles 
and  books  have  been  consulted,  whenever  it  was  possible  to  do  so,  especially 
with  reference  to  establishing  originality.  If  credit  has  not  been  given  to  any 
one,  it  is  due  to  an  inadvertence  on  the  part  of  the  author. 

I  wish  to  express  my  thanks  to  Dr.  J.  F.  Corbett,  Department  of  Experi- 
mental Surgery,  University  of  Minnesota,  and  to  Dr.  Ira  G.  Nichols,  for  their 
valuable  cooperation  in  the  laboratory  research  and  in  the  preparation  of  the 
illustrations  appearing  in  Chapter  XIX.  I  desire  to  thank  Professor  W.  D. 
Zoethout,  physiologist,  Dr.  George  W.  Funck,  Professor  C.  A.  Gary,  and  M.  M. 
Burdick,  chemists,  for  their  guidance  and  assistance  in  research. 

The  writer  takes  this  opportunity  to  tender  his  sincere  thanks  to  Dr.  C.  N. 
Johnson  for  his  valuable  suggestions  and  guidance,  and  to  William  Whitford 
and  Miss  A.  May  Whitford  for  their  efficient  stenographic  work  and  most 
generous  and  liberal  assistance  in  classification,  references,  and  numerous 
courtesies. 

Great  appreciation  is  expressed  to  Miss  Mildred  E.  Conyes  for  her  valuable 
stenographic  work  and  in  posing  for  many  of  the  illustrations. 

I  wish  to  acknowledge  the  invaluable  assistance  received  from  my  associ- 
ate Dr.  Howard  C.  Miller,  and  to  Mr.  Charles  W.  Warner  in  the  correction  of 
the  manuscript  and  for  many  helpful  suggestions. 

I  am  indebted  to  Dr.  Harris  E.  Santee  for  his  valuable  suggestions  in  ar- 
ranging Chapter  VI,  ''Classification  of  the  Nervous  System." 

The  author  is  indebted  to  the  following  for  their  valuable  suggestions  and 
cooperation:  Drs.  A^aughn  L.  Sheets,  C.  Victor  Vignes,  F.  E.  Roach,  J.  M.  Prime, 
Charles  F,  Chandler,  Jules  J.  Sarrazin,  B.  Boyd  Bogle,  Ewell  Neil,  L.  S.  Bor- 
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laud,  Alfred   deKoiilet,   William  H.   DeFord,   Leigh   F.   Watson   and  Albert 
AVorsham. 

The  writer  wishes  to  thank  the  artists  and  photographers  of  the  Pontiac 
Engraving  Company,  especially  Messrs.  Lewis  Osborne,  Oswald  Ball,  Edward 
G.  Schwnchow,  Josef  Froula  for  their  untiring  and  efficient  services.  My 
thanks  are  due  to  my  publishers  for  their  suggestions,  helpfulness,  and  cheer- 
ful cooperation. 

Finally,  I  extend  thanks  to  all  who  have  aided  me  in  this  undertaking, 
and  I  speak  from  the  heart  when  I  hope  this  volume  will  prove  of  value  to 
sutfering  humanity  and  serve  as  a  link  in  the  chain  of  advancement  of  dental 
science. 

Arthur  E.  Smith. 

Chicago,  111. 


FOREWORD 

Ever  since  the  beginning  of  man's  record  we  find  him  shrinking  from 
pain.  One  of  the  first  principles  the  modern  operator  has  to  confront  is  ad- 
verse autosuggestion,  which  is  early  instilled  into  the  mind  of  the  child 
through  the  thoughtless  chatter  of  adults  who  delight  in  giving  graphic  de- 
scriptions of  the  frightful  experiences  they  have  undergone  during  dental 
operations.  Unless  patients  fall  into  the  hands  of  some  competent  operator, 
who  recognizes  the  importance  of  securing  their  confidence  through  revers- 
ing the  law  of  redintegration  and  of  associating  dentist  and  pain,  and  by 
not  causing  them  unusual  pain  and  treating  them  as  equals,  it  is  likely  to  re- 
main as  a  bugbear  to  rise  up  and  minimize  our  most  careful  endeavor. 

I  would  suggest  to  those  who  wish  to  know  more  of  the  working  of  the 
mind  to  read  ''The  Law  of  Psychic  Phenomena,"  Jelliffe's  translation  of 
Dubois'  work,  or  Bernheim's  ''Suggestive  Therapeutics."  These  books  will 
be  a  great  help  in  understanding  what  Aveight  suggestion  plays  in  every 
phase  of  analgesia  and  its  wonder-working  power,  even  when  general  anes- 
thesia is  used.  On  account  of  lack  of  time,  it  was  with  regret  that  I  refrained 
from  writing  a  chapter  for  this  volume  on  the  power  of  suggestion.  The 
author,  however,  has  emphasized  the  importance  of  it,  but  has  not  gone  into 
minute  detail  of  the  best  known  methods  of  procedure  to  establish  in  the 
mind  of  the  operator  its  fundamental  principles. 

The  man  who  will  get  the  most  out  of  this  volume,  all  it  is  intended  to 
give,  must  pay  careful  attention  to  the  details  as  outlined.  In  addition,  he 
must  have  undaunted  courage.  This  is  not  a  book  for  the  timid  or  for 
cowards.  First,  a  man  must  be  sure  of  mastery  of  himself  and  must  be  thor- 
oughly familiar  with  all  phases  of  this  subject,  as  outlined  on  page  34  of 
this  volume  before  he  can  hope  to  achieve  success.  To  some,  there  may  seem 
to  be  considerable  repetition  in  the  book,  but  to  my  mind  there  is  only  a 
desire  upon  the  part  of  the  author  to  firmly  fix  in  the  minds  of  his  readers 
the  necessity  of  complete  mastery  of  a  particular  point. 

The  illustrations  are  beautiful  and  most  helpful  in  illuminating  the  tech- 
nic  to  obtain  certain  and  uniform  results.  The  author  does  not  use  the  words 
"rifle  versus  shot  gun  methods,"  but  his  whole  effort  is  to  teach  a  delicate 
precision  that  goes  directly  to  the  point  and  produces  results  which  inspire 
confidence  in  the  mind  of  the  patient.     Thus  half  the  battle  is  won. 

It  is  worthy  of  note  that  the  author  specifically  teaches  that  physical 
diagnosis  is  essential  to  determine  which  anesthetic  is  best  for  the  particular 
case.  The  man  who  is  looking  for  some  quick  method  of  mastering  block 
anesthesia  and  allied  subjects,  that  can  be  understood  and  applied  without 
elifort  (in  forty  days)   had  better  stop  right  here  and  read  no  further.     If, 
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on  the  other  hand,  he  be  one  who  is  seeking  for  the  best  possible  knowledge 
upon  the  subject  of  local  anesthesia  and  allied  medical  subjects  and  is  willing 
to  spend  his  time  in  an  earnest  endeavor  to  acquire  the  highest  he  is  capable 
of  receiving,  this  volume  will  give  him  the  last  word  (to  date)  and  open  fields 
filled  with  the  golden  grain  of  truth  and  fringed  with  the  flowers  of  attainment. 
The  reader  will  ever  be  conscious  that  he  can  improve  upon  his  application 
of  the  technic  as  herein  taught,  and  that  he  might  know  every  word  of  the 
theorj'  contained  in  this  volume  and  not  be  able  to  exercise  that  delicate, 
precise,  and  forceful  touch  which  is  described  as  the  goal  to  be  sought.  As 
an  operator's  mastery  of  the  technic  improves,  he  will  find  that  he  will  gradu- 
ally minimize  the  dosage  rather  than  depend  upon  flooding  the  immediate 
area  with  two  or  more  mils  of  the  anesthetic  solution. 

The  many  references  back  and  forth  to  the  illustrations  are  helpful  in 
fastening  in  the  reader's  mind  some  specific  teaching  point. 

This  volume  will  be  a  boon  to  the  practitioners  in  small  cities,  towns,  and 
country  villages,  who  do  not  have  access  to  an  anesthetist  or  hospital  facil- 
ities, but  who  have  to  perform  about  every  operation  incident  to  dental 
practice.  They  will  always  have  at  hand  a  friend  with  whom  they  can  consult. 
They  will  find  that  each  block  injection  has  been  discussed  under  specific  head- 
ings, such  as  Topography  of  Anatomy,  Needle  Employed,  Technic  of  Injection, 
Injection  of  Solution,  Time  to  A¥ait  for  Anesthesia,  Structures  Anesthetized, 
Blocking  the  Interlacing  or  Overlapping  Branches,  etc.  In  separating  sub- 
jects in  this  manner  the  reader  does  not  find  it  necessary  to  read  page  after 
page  of  matter  to  find  what  he  desires. 

The  author  has  been  thorough  in  pointing  out  the  indications  and  contra- 
indications for  the  various  methods  of  local  anesthesia,  and  also  the  indica- 
tions and  contraindications  for  block  anesthesia  and  general  anesthesia.  He  has 
quoted  many  other  authors  and  has  given  them  full  credit. 

If  you  are  determined  to  ''Show  thyself  a  workman  approved  unto  God" 
- — and  may  I  add  suffering  humanity —  go  right  ahead  into  the  study  of  this 
subject  and  you  will  find  an.swer  to  all  your  questions  in  this  volume,  and 
your  patients  will  call  you  blessed. 

Dr.  Smith  has  burned  the  midnight  oil  and  lias  made  great  sacrifices 
both  in  time  and  energy  in  the  preparation  of  11iis  volume,  and  knowing  him 
as  I  do,  he  will  feel  al)iiiidaii11y  i-cpaid  if  i1  is  as  li('I|)ful  to  you  as  it  has  been 
to  me. 

It  lias  been  a  Inccii  (Iclitilit  to  \];\\v  liad  tVccniciil  (•ont'crciiccs  willi  llic 
author  during  tlic  building  of  lliis  Nohinic  and  lo  iiavc  discussed  many  of  its 
salient  features  witli  liini  and  to  watch  it  grow. 

Frank  0.  IIetrick. 

Ottawa,  Kansas, 


INTRODUCTION 

He  who  reads  this  book  will  be  more  deeply  impressed  than  he  ever 
was  before  with  the  breadth  and  scope  of  local  anesthesia.  This  science  when 
measured  by  years  is  onlj^  in  its  infancy,  and  Avhile  much  has  been  written 
concerning  it,  both  in  textbook  form  and  in  current  literature,  yet  it  has 
remained  for  Dr.  Smith  to  amplify  the  subject  in  a  way  never  before  attempted. 
It  would  seem  that  he  has  outlined  in  detail  the  procedure  in  every  possible 
combination  of  cases,  and  he  has  come  more  nearly  leaving  nothing  unsaid 
upon  the  subject  than  any  other  writer  with  whom  we  are  familiar. 

His  evident  conviction  that  every  step  of  the  technic  should  be  illustrated 
has  been  amply  carried  out  through  the  book  and  this  will  prove  to  many  one 
of  the  most  instructive  and  attractive  features  of  the  work.  So  many  original 
cuts  are  used  that  it  amounts  to  practically  a  new  creation  in  this  feature  of 
the  subject.  The  time  and  energy  devoted  to  the  illustrative  part  of  the  book 
would  prove  a  revelation  to  the  average  reader  if  it  were  at  all  possible  to 
compute.  It  is  a  feast  laid  out,  after  careful  planning  and  preparation,  for 
the  invited  guest  to  fully  enjoy. 

An  innovation  in  a  work  of  this  kind  will  be  found  in  the  treatment  of 
such  subjects  as  Oral  Surgery  and  Exodontia,  the  author  evidently  having 
concluded,  after  mature  thought,  that  the  consideration  of  block  anesthesia 
led  so  directly  and  intimately  into  these  subjects  that  they  could  not  well 
be  excluded. 

The  profession  owes  much  to  the  makers  of  our  literature  for  their  time 
and  toil  in  elaborating  and  describing  the  various  methods  of  practice  in 
everyday  use,  and  Dr.  Smith  has  made  it  his  debtor  in  a  very  unusual  way 
by  the  immense  amount  of  work  he  has  devoted  to  the  preparation  of  this 
volume.  "It  is  a  book  that  will  eventually  be  found  in  the  library  of  every 
man  who  practices  local  anesthesia,  and  the  careful  elaboration  of  each  de- 
tail, together  with  the  very  proper  cautions  against  mistakes,  will  make  it 
possible  for  the  practitioner  to  perform  his  work  with  greater  safety  and  more 
assurance  than  he  has  ever  done  in  the  past." 

C.  N.  Johnson. 

Cliicago,  111. 
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CHAPTER  I 
HISTORY  OF  ANESTHESIA 

Among  the  great  benefactors  to  suffering  humanity  are  the  discoverers 
of  anesthesia,  and  those  prominently  identified  with  its  discovery  are  Horace 
Wells  and  William  T.  G.  Morton,  dentists,  and  Crawford  W.  Long  and  Charles 
T.  Jackson,  physicians.  To  America  belongs  the  credit  and  honor  for  this 
discovery.  When  an  attempt  is  made  to  designate  the  particular  individual 
who  first  discovered  anesthesia,  it  is  difficult  to  reach  a  decision  as  to  whom 
the  honor  belongs ;  nevertheless,  the  names  of  the  men  mentioned  are  in- 
separably connected  with  its  discovery. 

Three  Great  Achievements. — The  three  great  achievements  which  stand 
out  as  landmarks  in  the  records  of  progress  during  the  last  century  connected 
with  the  advancement  of  medical  and  dental  science,  have  no  parallels 
in  the  history  of  these  two  professions.  These  are  anesthesia,  antitoxin,  and 
antisepsis. 

Ethyl  ether  was  first  known  as  sulphuric  ether  and  sweet  oil  of  vitriol. 
This  compound  was  known  as  early  as  the  Thirteenth  Century,  but  the  name 
of  its  discoverer  is  unknown.  During  the  Eighteenth  Century  it  Avas  used  for 
medicinal  purposes,  but  its  narcotic  properties  had  not  been  discovered  until 
it  was  employed  by  William  T.  G.  Morton,  of  Boston,  Massachusetts,  for 
surgical  anesthesia  in  the  year  1842.  Morton  demonstrated  its  value  in  a 
public  way  in  the  surgical  clinic  of  AVarren  at  the  Massachusetts  General 
Hospital,  October  16,  1846. 

The  four  men  associated  with  the  discovery  of  chloroform,  are :  Guthrie, 
of  Sackett's  Harbor,  New  York,  who  is  given  the  credit,  according  to 
literature,  for  its  first  discovery  in  the  year  1831.  Soubeiran,  of  France,  and 
Liebig,  of  Germany,  were  close  contemporaries  with  Guthrie  in  its  recogni- 
tion. Dumas  discovered  its  composition  in  1835,  and  gave  it  its  present  name. 
Simpson,  of  Great  Britain,  in  1847,  introduced  it  as  an  anesthetic,  and  used 
it  extensively  in  his  practice. 

To  Oliver  Wendell  Holmes  belongs  the  credit  for  the  terms  ''anesthesia," 
and  "anesthetic."  Holmes  suggested  these  names  to  Morton,  who  adopted 
them. 
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General  Anesthesia. — A  general  anesthetic  is  an  agent  which  abolishes 
all  sensibility  with  loss  of  consciousness.  Anesthesia  is  a  term  applied  to 
the  artificial  loss  of  all  sensation  which  may  be  either  local  or  general.  Gen- 
eral anesthesia  should  not  be  confused  Avith  analgesia,  as  the  latter  simply 
means  freedom  from  pain,  consciousness  being  retained.  Therefore,  nerve 
blocking  is  really  a  local  analgesia,  although  it  is  quite  true  that  these  terms 
are  confused  in  this  regard. 

Anesthesia  has  developed  into  a  distinct  science,  and  extensive  research 
work  has  made  it  a  modern  discovery.  Its  great  advancement,  both  general 
and  local,  is  to  be  credited  principally  to  the  dental  and  medical  iDrofessions, 
as  well  as  laboratory  workers  of  the  United  States. 

Hypnotism. — The  ancients  recognized  a  state  of  hypnotic  sleep,  which  is 
a  condition  of  anesthesia;  but  the  attention  of  scientific  investigators  was 
not  turned  in  this  direction,  nor  did  they  realize  this  fact,  until  their  at- 
tention was  called  to  it  by  the  great  Mesmer. 

The  many  substitutes  used  in  ancient  times,  as  well  as  the  modern 
preparations,  Avhich  may  produce  loss  of  consciousness  and  maintain  a  state 
of  anesthesia,  may  be  administered  in  several  different  ways,  such  as  beneath 
the  skin  or  into  the  stomach  or  through  the  lungs.  By  the  use  of  any  of  these 
methods  the  agent  is  readily  absorbed  or  carried  into  the  blood,  and  thence 
to  the  vital  nerve  centers  and  to  the  brain,  thereby  producing  a  state  of 
anesthesia. 

The  vegetable  Jdngdom  furnishes  nearly  all  of  the  narcotic  drugs,  and 
among  them  are :  belladonna,  or  deadly  nightshade,  poppy,  Indian  hemp,  hen- 
bane, solanum,  mandragora,  and  several  others  which  have  been  known  for 
many  centuries.  The  inhaling  of  volatile  substances  dates  back  for  centuries. 
According  to  the  literature  Ulysses  was  rendered  unconscious  or  stupefied  by 
nepenthe,  and  gall  or  a  draught  of  myrrh  and  vinegar  was  offered  to  Christ 
upon  the  cross.  The  principle  of  inhaling  volatile  substances  to  produce 
analgesia  or  anesthesia  is  very  ancient ;  in  fact,  it  is  as  old  as  the  practice  of 
medicine  itself.  In  the  Third  Century  a  Chinese  surgeon  is  said  to  have 
employed  some  sort  of  an  anesthetic  drug,  and  the  Romans  used  mandrake 
to  stupefy  criminals  at  the  time  of  crucifixion  or  execution.  Mandrake  was 
used  as  a  surgical  anesthetic  up  to  the  Thirteenth  Century,  and  its  use  was 
mentioned  by  Galen,  a  surgeon  of  Naples,  who  tells  of  the  volatile  drugs  that 
were  used  extensively  for  anesthesia,  namely,  hyoscyamus,  poppy,  solanum, 
and  deadly  nightshade.  These  drugs  were  kept  in  a  leaden  vessel,  and  when 
their  fumes  were  inhaled  the  individual  soon  passed  into  a  most  profound 
slumber  and  was  rendered  insensible  to  pain.  The  most  common  narcotic  in 
Biblical  times,  according  to  the  best  literature,  seems  to  have  been  alcohol 
or  .some  of  its  combinations.  Socrates  was  permitted  to  drink  an  extract 
made  from  hemlock  in  ovdcv  1o  place  himself  in  a  receptive  mood  and  to 
soothe  himself  during  his  lasl  hours.  Sonif  wfitcfs  state  that  mandragora 
was  much  used  in  the  past. 
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It  was  Apuleius,  of  the  Thirteenth  Century,  who  said,  "If  any  one  is  to 
have  a  member  mutilated,  burned,  or  sawed,  let  him  drink  one-half  ounce 
of  mandragora  with  wine,  and  let  him  sleep  until  the  member  is  cut  away, 
without  any  pain  or  sensation." 

Hasheesh  was  also  used  extensively  by  the  Chinese  and  Indians  to  pro- 
duce a  stupor  to  relieve  pain.  The  ancients  employed  some  of  these  drugs 
by  administering  them  to  condemned  criminals  before  putting  them  to  death. 
It  is  also  said  that  a  mild  intoxication  was  produced  by  the  drugs  among 
certain  fanatics,  in  order  to  key  them  up  to  a  point  where  they  would  do 
heroic  deeds,  or  stimulate  them  so  that  they  would  undertake  certain  things 
which  they  would  not  otherwise  attempt. 

It  was  Guy  de  Chauliac,  who,  centuries  ago,  wrote  several  surgical  ar- 
ticles and  referred  to  agents  to  combat  pain,  but  even  before  his  time  we 
are  told  that  it  was  always  customary  to  administer  some  narcotic  drugs  or 
concoction  to  those  who  were  about  to  be  put  to  death  or  to  be  tortured.  The 
ancients  looked  upon  pain  intlicted  on  their  fellow  men  with  due  regard,  and 
it  seemed  to  be  their  intention  to  render  those  who  were  to  be  put  to  death,  or 
operated  upon,  oblivious  to  pain. 

Larrey  deserves  the  credit  for  first  calling  attention  to  the  fact  that  cold 
diminishes  sensitiveness,  and  he  employed  it  in  his  practice  and  called  the 
attention  of  the  profession  to  the  fact  that  it  could  be  used  as  a  successful 
local  anesthetic. 

Mesmer,  in  1766,  went  to  Paris,  France,  and  expounded  his  ideas  and 
demonstrated  what  he  then  called  "animal  magnetism,"  and  the  word  "Mes- 
merism" was  the  term  applied  later,  and  the  modern  term  today  given  to  it 
is  hypnotism.  Mesmer  was  able  to  do  operations  under  its  influence,  the 
patients  being  rendered  unconscious  to  pain.  He  was  able  to  produce  a  state 
of  analgesia  or  anesthesia  in  his  patients,  and  a  number  of  them  were  op- 
erated upon  and  were  oblivious  to  any  suffering  or  pain.  With  all  of  the 
agents  enumerated,  and  with  all  the  attempts  which  surgeons  had  made 
throughout  the  world,  none  of  these  agents  was  efficient  or  safe.  In  1839 
Velpeau  wrote,  "To  escape  pain  in  surgical  operations  is  a  chimera  which 
we  are  not  permitted  to  look  for  in  our  time." 

Sulphuric  ether,  or  ethyl  ether,  has  been  known  since  the  Thirteenth 
Century,  but  it  was  not  until  the  year  1846  that  its  anesthetic  properties  be- 
came known  to  Morton,  a  dentist  of  Boston.  After  the  discovery  of  ether 
its  composition  was  not  known,  and  no  name  was  given  to  it  until  the  year 
1730,  when  Godfrey  called  it  ether.  It  was  not  administered  by  inhalation 
until  1795.  A  work  published  at  Bristol  in  1796  by  Beddoes  on  "Factitious 
Airs,"  contains  this  statement:  "Ether  in  pectoral  catarrh  gives  almost  im- 
mediate relief  both  to  oppression  and  pain  in  the  chest."  It  was  used  at  the 
time  to  relieve  the  pains  of  colic.  During  the  year  1812  ether  was  inhaled 
for  the  purpose  of  entertainment  or  for  experiments,  and  its  peculiar  exhil- 
arating,  hilarious   effects  were   known.      Only   a   few   years   elapsed   before 
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it  ^vas  definitely  recommended  to  produce  surgical  anesthesia,  and  it  was  no 
more  than  natural  that  a  number  of  those  interested  in  it  were  claiming  the 
honor  of  its  discovery. 

The  Assj^rians  compressed  the  large  muscles  of  the  neck  by  a  con- 
stricting band  before  operating  for  circumcision.  Theodorico  of  the  Twelfth 
Century  speaks  of  an  oil  called  ''De  Lateribus,"  which  was  prepared  and 
used  by  his  father,  and  its  fumes  were  inhaled  and  the  patient  put  to  sleep 
for  painful  operations.  He  also  described  the  substance  used  upon  the  som- 
niferous sponge  of  da  Lucca,  which  consisted  of  lettuce  seeds,  mandragora, 
opium,  mulberry  juice,  wood  ivy,  hyoscyamus,  and  water  hemlock.  When 
this  mixture  was  boiling  a  sponge  Avas  immersed  in  the  solution,  and  when 
it  was  used  it  was  moistened  with  water  and  applied  to  the  mouth  and 
nostrils. 

Compression  Anesthesia. — During  the  Seventeenth  Century  an  Italian  by 
the  name  of  Valverdi  compressed  the  large  blood  vessels  of  the  neck  and  pro- 
duced unconsciousness.  Compression  of  the  nerves  supplying  a  limb  about 
to  be  operated,  was  also  practiced.  In  1861  Greatrakes  made  various 
passes  over  the  patient's  body  and  produced  a  magnetic  sleep  and  attained 
considerable  notorietj^  Potet,  a  Frenchman,  in  1839,  demonstrated  hyp- 
notism in  London.  His  work  was  supported  by  John  Elliotson  of  the  Uni- 
versity College  Hospital,  who  ruined  his  practice  because  of  his  advocacy  of 
hypnotism.  Edsaile,  we  are  told,  employed  hypnotism  with  great  success 
during  severe  surgical  operations,  and  the  British  physicians  Braid,  Liston 
and  Simpson  were  more  or  less  successful  in  their  experiments  with  it.  In 
the  year  1799  Humphrey  Davy  discovered  by  experimenting  that  nitrous 
oxid  would  relieve  toothache  and  other  pains,  and  suggested  its  use  as  an 
anesthetic.  He  described  the  effects  of  the  gas  as  "uneasiness  being  swal- 
lowed up  for  a  few  minutes  by  pleasure."  It  seems  that  he  only  produced  a 
slight  analgesia,  not  sufficiently  deep  to  iDroduce  unconsciousness.  However, 
he  recognized  its  possibilities  in  this  direction  and  recommended  it  as  an 
anesthetic  for  surgical  operations.  During  the  beginning  of  the  Nineteenth 
Century  the  effects  produced  through  the  medium  of  nitrous  oxid  gas  were 
widely  known,  and  the  gas  was  inhaled  for  amusement  by  the  students  of 
the  University  of  Pennsylvania.  It  is  also  stated  that  "ether  frolics"  were 
a  great  amusement  among  the  young  people. 

Faraday,  in  1818,  experimented  with  ether,  and  stated  that  when  it  was 
inhaled,  its  effects  were  simihn-  to  Hiosc  of  iiili-ous  oxid.  0.  V.  Hubbard  road 
a  paper  before  the  iNFedical  Association  of  New  York  State  in  wiiich  he  re- 
lated interesting  circumstances  followiiig  the  administration  of  nili-ons  oxid 
to  his  brothf-r,  in  Eonie,  New  York,  in  November,  1821.  It  w;is  during  oiio  of 
these  exhibitions  that  a  young  man  was  found  in  an  adjoining  room  com- 
pletely unconscious  and  lying  beside  the  anesthetic  gasometer.  A  few  moments 
after  he  Ava.s  found  he  recovered  consciousness. 
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Use  of  Ether  by  Long-. — In  the  year  1842,  Crawford  W.  Long,  of  Georgia, 
according  to  literature,  is  said  to  have  learned  from  his  negro  servant  named 
Wichita,  that  unconsciousness  had  resulted  in  a  negro  boy  whose  companions 
had  compelled  him  to  inhale  ether.  Long  said  he  had  employed  it  for  reliev- 
ing pain,  and  claims  to  have  used  it  in  his  first  case  for  the  removal  of  a  tumor. 
Long  appeared  to  be  somewhat  conservative  with  reference  to  his  findings 
pertaining  to  the  anesthetic  properties  of  ether  while  he  was  in  the  limelight 
of  the  world.  He  did  not  recognize  this  until  after  Morton  had  made  known 
his  discoveries  of  the  practical  application  of  ether  to  general  surgery. 

Long  graduated  in  1839  from  the  Medical  Department  of  the  University 
of  Pennsylvania  and  located  in  Jefferson,   Georgia.     After  Long  began  to 


Fig.    1. — r)r.   Crawford   VV.   Long,   vvliu   claimed  to  have   discovered  anesthesia  by   the   inhalation   of  sulphuric 

ether,   at  Jefferson,    Ga.,   March   30,    1842. 

experiment  with  ether,  it  -was  said  that  he  frequently  inhaled  the  drug  and 
observed  its  narcotic  effects.  Following  these  experiments,  it  finally  oc- 
curred to  him  to  test  its  merits  during  a  surgical  operation  by  removing  a 
small  tumor  located  on  the  neck  of  his  patient.  This  was  done  in  May,  1842. 
Long  published  the  first  account  of  his  experiments  in  1849.  Morton,  the 
dentist,  published  his  findings  in  the  Medical  Examiner  in  December,  1846.  A 
careful  perusal  of  the  literature  gives  Morton  credit  for  first  making  known  to 
the  world  that  surgical  anesthesia  could  be  produced  through  the  medium  of 
ether. 

Observations  of  Wells. — It  was  in  December,  1844,  that  Horace  Wells, 
a  dentist  of  Hartford,  Connecticut,  observed  certain  things  which  transpired 
during  a  lecture  that  was  being  given  by  a  chemist  of  the  name  of  Colton, 
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who  was  administering'  nitrous  oxid  to  a  young  man  by  the  name  of  Cooley, 
a  j)ainter  by  occupation.  After  the  anesthetic  was  administered  Cooley  became 
excited  and  ran  into  the  furniture,  badly  bruising  his  limb.  After  he  regained 
consciousness  he  did  not  remember  the  accident  and  complained  of  no  pain. 
Wells  noticed  this  fact,  and  immediately  began  to  experiment  on  himself,  and 
within  a  few  days  submitted  himself  as  a  patient  for  the  extraction  of  an  aching 
tooth.  The  operation  Avas  performed  bj*  Riggs  while  AVells  was  under  the  in- 
fluence of  nitrous  oxid  gas.  AVells,  on  recovering  consciousness,  cried  out,  "A 
uew  era  in  tooth  pulling !  It  did  not  hurt  as  much  as  the  prick  of  a  pin !  It  is 
the  greatest  discovery  ever  made ! ' '    AA^ells  repeated  this  experiment  successfully 


l''ig-    2. — Dr.   John    M.    Rigs^s.    who    extracted    Dr.    Wells'    tooth    upon    the    occasion    of    the    discovery    of    the 
anesthetic  effects  of  nitrous  oxid   gas,   at   Hartford,    Conn.,   December    11,    1S44. 


a   nuiiiljei-  of  times   upon  others,   and   immediately   began  the  manufacture   of 
nitrous  oxid. 

Demonstration  of  Nitrous  Oxid. — In  1845  ^\^A]s  went  to  the  Massachu- 
setts General  Hospital,  of  Boston,  1o  demonstrate  his  findings  and  to  show  how 
nitrous  oxid  could  be  used  as  an  aiiestlietic.  On  arriving  in  Boston  he  called 
upon  Morton,  his  fellow  (h-ntist  and  old  paiincr.  wlio  went  with  him  to  the 
hospital  to  lii'lp  dciiioiislratc  the  use  of  nitrous  o.xid.  The  dononsti'ation 
was  a  failure,  said  to  be  due  to  the  fiict  llial  llic  i^as  was  not  adniinislci'ed 
for  a  sufficiently  long-  liinc  to  produce  aneslhesia.  The  audience,  which  was 
composed  of  students  and  practitioners,  was  very  frank  in  expressing  its  dis- 
approval. Wells  was  very  mucli  (lisconragefl  on  acconni  ol'  liis  failures  and 
returned  to  Hartford,  ronnecticni.  w  licrc.  fo)-  two  or  three  years,  he  fre- 
riuently  conducted  experiments  willi   llic  gas.      \  "'ry  much  to  his  disappoint- 
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ment,  all  his  energies  and  hard  work  on  nitrous  oxid  for  general  surgical  pur- 
poses met  with  no  encouragement  from  the  medical  profession.  This  perhaps 
was  largely  due  to  prejudice  on  the  part  of  surgeons  and  physicians. 

Wells  explained  his  findings  before  the  French  Academy  of  Science  in 
1846.  He  began  the  study  of  dentistry  in  the  year  1834,  in  Boston,  and 
after  completing  his  work,  opened  his  office  in  Hartford.  Connecticut.  Wells 
was  a  young  man,  of  great  intelligence  and  ingenuity,  and  was  continually 
devising  and  making  new  instruments.  He  did  a  great  deal  of  experimental 
work,  and  had  no  idle  hours.     The  credit  of  performing  the  first  operation 


Fig.  3. — Dr.  Horace  Wells,  who  claimed  to  have  discovered  anesthesia  by  the  inhalation  of  nitrous  o.xid  gas, 

at   Hartford,    Conn.,   November,    1844. 

without  inflicting  pain  upon  the  patient,  through  the  medium  of  nitrous 
oxid  gas,  belongs  to  him.  He  died  in  New  York,  January,  1848,  and  it  is 
said  that  his  death  was  due  to  his  opening  a  vein  while  in  his  bath.  This  hap- 
pened a  few  days  before  the  Medical  Society  of  Paris  passed  a  resolution 
giving  him  the  honor  of  having  first  discovered  and  successfully  demon- 
strated the  value  of  nitrous  oxid  in  producing  anesthesia,  wdiereby  surgical 
operations  could  be  performed  without  pain.  Today  there  stands  in  Hartford, 
Connecticut,  a  monument  erected  by  the  City  of  Hartford  on  which  the  fol- 
lowing is  inscribed: 


' '  Horace  Wells,  who  discovered  anestlicsia,  November,   1844. ' ' 
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William  Thomas  Green  Morton  was  born  in  1819  in  Massachusetts,  and. 
after  business  failures  in  Boston  in  1840,  began  the  study  of  dentistry  in 
Baltimore,  and  upon  graduating,  returned  to  Boston  and  became  a  successful 
dental  practitioner.    In  1841  he  entered  the  office  of  AVells.  who  at  that  time 


HOrLA!.;K   WELLS 

WHO  D!5COVef!£D 
AHyrsTHESiA. 

NOVIMBER   1344, 


Fig.   4. — Horace   Wells'   Monument,   Ilaiifoid,   Conn. 


was  located  in  Boslf)n,  and  woi'kcd  as  liis  Mssis1;iii1.  In  1li(^  ycjii-  1842  tlicy 
became  partners.  Soon  after  Uiis  IMorlon  iii\i'iil<'d  a  solder  I'oi'  soldering 
artificial  teeth  to  gold  platfs.  He  r;\vv'\ri\  oui  cxlcnsivc  experimental  work 
with  various  drugs  and  witJi  hypnotism,  liis  ohjct^t  being  to  find  an  agent 
with  which  teeth  might  be  extracted  ^\i1llollt   inflicting  pain.     In  IM'i  the 
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j)artnersliip  between  Morton  and  AVeJls  was  dissolved.  A¥el]s  then  moved 
to  Hartford,  Connecticut,  and  continued  his  investigations  and  the  practice 
of  dentistry.  Morton  remained  in  Boston,  and  in  1844  entered  the  office 
of  Jackson,  as  a  medical  student.  He  matriculated  in  the  Harvard  Medical 
School  but  did  not  graduate.  After  AVells  returned  to  Hartford,  Connecticut, 
still  continuing  his  investigations  Avith  ''laughing  gas,"  he  and  Morton  had 
numerous  interviews  on  the  subject  of  anesthesia.  Morton  was  not  a  chemist 
and  he  sent  for  his  friend  and  preceptor  (Jackson)  and  stated  his  desire 
in  regard  to  experimental  work  and  the  manufacture  of  nitrous  oxid  and  ether. 
After  Wells  met  with  failure,  Morton  abandoned  gas  and  experimented  with 
chloric    ether,    but    his    results    were    unsatisfactory.      Jackson    suggested    to 


i'ig.    S. — Dr.  -  William    T.    G.    Morton,    who    claimed    to    have    discovered    anesthesia    by    the    inhalation    of 
sulphuric    ether,    at    Boston,    Mass.,    September    30,    1846. 

Morton  that  they  experiment  with  sulphuric  ether.  Morton  was  then  a  student 
of  medicine  and  began  his  experiments  with  sulphuric  ether  on  animals.  He 
Avas  successful  to  a  certain  extent  with  his  experiments,  which  encouraged 
him.  In  September,  1846,  he  administered  the  ether  to  himself  by  pouring  it 
upon  a  handkerchief  and  inhaling  the  fumes  while  sitting  in  his  dental  chair. 
This  rendered  him  unconscious  for  a  considerable  length  of  time,  and  when 
he  awoke  he  was  highly  elated  by  his  success  and  was  about  to  inhale  the 
drug  a  second  time  and  submit  to  the  extraction  of  a  tooth  while  under  its 
influence,  when  the  door-bell  rang  and  Eban  Frost  entered  with  his  face 
bandaged  up,  due  to  a  decayed  tooth.  Frost  asked  Morton  if  he  would 
mesmerize  him,  but  Morton  informed  him  that  he  would  administer  ether, 
which  was  superior  to  hypnotism.     This  was  September  30,  1846.     The  tooth 
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"vvas  extracted  without  pain,  and  both  Morton  and  the  patient  were  elated 
over  the  outcome,  which  was  a  great  success.  This  marked  tlie  first  opera- 
tion under  anestliesia  produced  by  etlier.  As  previously  stated,  Jackson  sug- 
gested to  Morton  the  use  of  sulphuric  ether,  but  it  was  Marcy  who  suggested 
sulphuric  ether  to  Wells,  saying  it  was  safe  to  employ  and  easy  to  procure. 
Morton  was  so  pleased  with  his  success  that  he  was  eager  to  obtain  publicity 
and  to  make  known  his  findings  to  the  public. 

Successful  Demonstration  of  Ether  as  an  Anesthetic. — On  October  16, 
1846,  he  was  furnished  the  surgical  amphitheater  of  the  Massachusetts  Gen- 
eral Hospital,  Boston,  where  two  years  before  Wells  had  failed  in  his  demon- 
stration. John  C.  Warren  was  the  surgeon  who  operated  upon  the  patient, 
and  much  credit  is  due  him  because  he  furnished  Morton  the  opportunity. 


Fig.   6. — !Morton's  first  public  demonstration  with  ether,  given  in  the  amphitheatre  of  Massachusetts  General 

Hospital,    Boston,    October   16,    1846. 

Ether  was  administered  for  the  removal  of  a  vascular  tumor,  which  was 
situated  on  the  left  side  of  the  neck  of  a  young  man,  about  twenty  years  of 
age,  by  the  name  of  Gilbert  Abbott.  This  demonstration  was  given  in  the 
presence  of  the  senior  class  of  Harvard  Medical  School,  several  prominent 
dentists,  surgeons  and  physicians,  and  was  a  great  success,  and  Warren  turned 
to  the  audience  and  said,  "Gentlemen,  this  is  no  humbug."  This  marked 
the  beginning  of  surgical  anesthesia  produced  by  sulphuric  ether,  and  the 
results  of  the  demonstration  secured  l)y  IMorton  spread  rapidly  throughout 
the  world.  This  caused  jealousy  on  the  part  of  Jackson,  for  he  was  indeed 
anxious  to  share  the  Ijcnefits  of  this  fame.  He  claimed  the  right  of  discovery, 
and  stated  that  he  luid  known  the  aiicslhclic  propci'l  ics  of  ctlici-  since  tlu;  year 
1842,  and  that  he  had  suggested  this  agent  to  IMorton.  nnd  jidvised  him  of  its 
nature  and  how  to  admini.stor  it,  but  in  spite  of  all  liiis,  his  claim  was  regarded 
a.s  groundless. 
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FolloAving  this  demonstration,  Morton  went  to  the  office  of  a  patent 
lawyer  and  endeavored  to  secure  a  patent  upon  his  discovery.  This  w^as 
regarded  as  the  mistake  of  Morton's  life.  He  asked  the  lawyer  to  apply  for 
a  patent  upon  the  agent  under  the  name  of  "Letheon,"  and  urged  him  to 
keep  its  nature  secret.  At  this  time,  Morton  was  not  a  graduate  of  medicine, 
and  was  not  bound  technically  to  observe  medical  ethics  in  keeping  the  nature 
of  this  anesthetic  a  secret.  The  lawyer  w^hom  Morton  consulted  Avas  familiar 
with.  Jackson's  case,  gave  the  matter  considerable  time,  and  consulted  with 
JacksOn  and  Morton.  His  conclusions  Avere  that  a  joint  patent  should  be 
issued.     Jackson,  hoAvcA^er,  was  afraid  of  the  Board  of  Censors  of  the  Mas- 


Fig.   7. — Dr.   Charles  T.  Jackson,   who   claimed  to   have   discovered   anesthesia  by   the   inhalation   of  sulphuric 

ether,  at  Boston,  Mass.,  in   1842. 


sachusetts  Medical  Society,  should  his  name  be  used  in  attempting  to  keep 
the  preparation  and  nature  of  it  a  secret.  It  was  finally  agreed  betAveen 
them  that  the  patent  should  be  made  out,  using  the  names  of  both  Morton 
and  Jackson,  and  then  Jackson  Avas  to  sign  oA^er  immediately  his  interest  to 
Morton,  and  Jackson  Avas  to  receive  a  ten  per  cent  commission  on  the  sales. 
On  November  7,  1846,  Warren,  the  surgeon,  performed  an  amputation 
on  a  patient,  Morton  being  the  anesthetist.  This  operation  done  under 
anesthesia  AA^as  a  complete  success.  Morton  at  this  time  disguised  the  odor 
of  the  ether  by  using  aromatic  oils,  and  he  continued  this  practice  until  the 
officials  of  the  Massachusetts  General  Hospital  refused  to  employ  the  agent 
because  its  composition  Avas  a  secret,  and  AA^hen  this  action  AA^as  transmitted 
to  the  stsift,  Morton  made  a  public  statement  of  the  fact  that  he  Avas  using 
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sulpliurie  ether  disguised  by  aromatics.  Morton  was  very  anxious  to  stop 
Jackson's  investigations  and  notoriety,  and  accordingly  he  used  the  aromatics 
to  disguise  the  ether.  Jackson  was  dissatisfied  and  posed  as  the  sole  dis- 
coverer. A  congressional  committee  investigated  the  situation  and  their 
report  substantiated  the  claims  of  Morton.  After  the  issuance  of  a  patent 
covering  the  method  and  preparation,  Morton  began  to  sell  the  right  to  ad- 
minister it,  which  resulted  in  litigation  that  developed  into  personal  rivalry 
between  Morton  and  Jackson,  their  descendants,  and  friends.  Morton  at- 
tempted to  secure  remuneration  from  the  United  States  government  to  the 
amount  of  $100,000  but  failed,  due,  largelj^,  to  Jackson's  antagonism,  whose 
name  was  connected  with  the  patent  papers.  A  $50,000  testimonial  from  Eng- 
land was  also  a  failure,  for  they  were  unable  to  determine  to  whom  the  credit 


Fig.   8. — Morton's   original   ether  inhaler,   at   Massachusetts   General   Hospital,   Boston,   Mass. 


belonged.     France  divided  e(j[iially  a  prize  between  Jackson  and  Morton. 

In  1849,  the  Washington  University  of  Baltimore  conferred  upon  Dr. 
Morton  the  honorary  degree  of  M.D.  lie  was  also  invested  by  Russia  with  the 
Order  of  St.  Vladimir,  and  by  Sweden  with  the  Order  of  Vasa.  A  silver  box 
was  presented  to  him  Avith  the  following  inscription  engraved  upon  the 
front  of  it: 

"  TcHtinioiiial  in  lioiior  of  tliu  ctlier  discovery  of  (Septciiilx'r  .'iO,  184G. " 

The  lid  of  the  box  coii1;iine(1  Hiese  words: 

"This  box,  containing  one  liiouwand  dolluiH,  is  presented  to  "VViliiani 
Thomas  Green  Morton  Vjy  the  members  of  tlie  Board  of  Trustees  of  tlie 
Ma.ssachusjetts  General  TIoHjiital,  and  oIImm-  citizens  of  Boston,  May  S,  184S. " 

Under  the  above,  are  tlie  following  words: 

"  Ffe  h;m  l.fcdiiie  jififir  in   a    c'lnse   wliii-li   lias  made  tlic   world  liis   deljtor. " 
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The  first  surgical  operation  performed  in  London,  England,  under  ether 
anesthesia  was  for  the  extraction  of  several  teeth  by  a  dentist  named  Kobert- 
son,  in  1846. 

Morton  lost  his  health  principally  from  wrangling  over  the  rights 
of  the  discovery,  and  died  in  1868.     In  going  over  the  history  of  the  life 


Fig.    9. — Morton's   Monument.      Mt.    Auburn    Cemetery,    Boston,    Mass. 

and  labors  of  this  man,  the  world  at  large  must  honor  his  memory  as  a  great 
benefactor.  The  honor  of  discovery  and  the  practice  of  administering  ether 
as  an  anesthetic  are  generally  regarded  as  belonging  to  Morton. 

At  Mt.  Auburn  Cemetery,  Boston,  over  the  grave  of  Morton,  a  monument 
has  been  erected  by  the  citizens  of  that  city  on  which  the  following  inscrip- 
tion is  engraved: 
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"William  T.  G.  Morton, 

Born  August  9,  1S19.     Died  July  9,  1868. 

Inventor  and  revealer  of  anesthetic  inhalation. 

By  whom  pain  in  surgery  was  averted  and  annulled, 

Before  whom  in  all  times  surgery  was  agony. 

Science  has  control  of  pain. 

Erected  by  the  Citizens  of  Boston." 

Jackson  graduated  from  Harvard  Medical  College  in  1829.  He  was  a 
successful  geologist  and  mineralogist,  and  was  possessed  of  mechanical  in- 
genuity and  scientific  talent.  In  1835  he  opened  a  laboratory  for  teaching 
analytical  chemistry.  He  became  greatly  interested  in  anesthesia,  and  after 
Morton  successfully  demonstrated  ether  anesthesia  in  the  Massachusetts 
General  Hospital  he  claimed  it  was  he  Avho  suggested  it  to  Morton.  There 
arose  between  them  the  controversy  just  referred  to,  which  was  carried  on 
for  a  long  time  after  Jackson's  death,  which  occurred  in  an  asylum.  Jackson 
published  a  little  pamphlet  in  which  he  stated  that  during  the  year  1837  he 
discovered  ether  vapor,  which  was  used  in  his  laboratory  for  the  toxic  effects 
following  the  inhalation  of  chlorin  gas.  He  also  stated  that  he  inhaled  the  fumes 
from  ether,  in  order  to  obtain  relief  from  irritation  caused  by  inhaling  chlorin 
gas,  and  described  his  experience  in  going  to  sleep  and  then  awakening.  Both 
Morton  and  Wells  were  surprised  when  they  learned  of  this,  and  their  investi- 
gations led  to  a  bitter  dispute. 

Following  the  death  of  Wells,  both  Morton  and  Jackson  claimed  that 
''laughing  gas"  could  not  render  a  patient  insensible' to  pain;  that  it  was  not 
an  anesthetic,  and  this  criticism  of  nitrous  oxid  caused  the  employment 
of  it  to  be  almost  abandoned.  After  the  death  of  Wells,  another  animated 
controversy  arose  as  to  who  should  receive  the  honor  of  being  the  first 
to  administer  ether  during  a  surgical  operation.  The  surgeons  and  physi- 
cians of  the  Massachusetts  General  Hospital  and  Massachusetts  Medical  So- 
ciety joined  in  a  memorial  to  the  Senate  and  House  of  Representatives  which 
read  as  follows : 

"The  undersigned  hereby  testify  to  your  lionorable  bodies,  that  in  their 
opinion  William  T.  G.  Morton  first  proved  to  the  world  that  ether  would 
produce  insensibility  to  the  pain  of  surgical  operations,  and  that  it  could 
be  used  with  safety.  In  their  opinion  liis  fellowmen  owe  a  debt  to  him  for 
this  knowledge.  Wherefore  they  respectfully  ask  a  recognition  ])y  Congress 
of  his  services  to  his  Country  and  mankind." 

Erection  of  Monument  to  the  Discoverer  of  Ether. — In  the  Public  Garden, 
Boston,  Mass.,  lias  becji  erected  a  beautiriil  niomiiiiciit  to  the  lionor  of — they 
dared  not  say  who,  so  it  bears  no  man's  name  hiil  lli;i1  of  llic  generous  person 
who  gave  ten  lliousand  dollnrs  lownrds  ils  crcdion,  ;in<l  llie  I'oiir  roMoAvlng 
inscriptions: 
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Front  side  or  face : 

' '  To  Commemorate  the  Discovery  that  the  Inhaling  of  I]ther  Causes 
Insensibility  to  Pain,  First  Proven  to  the  World,  at  the  Massachusetts 
General  Hospital  in  Boston  Octol^er,  A.  D.,  MDCCCXLVI." 

Eight  side: 

"Neither  Shall  There  Be  Any  More  Pain.  Eevelation. " 


Fig.    10. — Ether    Aloiumirnt.      Located   in    Public   Garden,    Boston,    Mass. 


Left  side: 

' '  This  Also  Cometh  Forth  From  the  Lord  of  Hosts  Which  Is  Wonderful 
in   Counsel  and  Excellent  in  Working.  Isaiah. ' ' 

Rear : 

"In  Gratitude  for  the  Relief  of  Human  Suffering  by  the  Inhaling  of 
Ether,  a  Citizen  of  Boston  Has  Erectecl  this  Monument,  A.  D., 
MDCCCLXVII.     The  Gift  of  Thomas  Lee." 
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Wells,  Morton,  Long  and  Jackson  were  hard  workers,  and  the  untimely 
death  of  each  man  was,  without  doubt,  largely  due  to  worry  and  disappoint- 
ment. 

It  is  also  of  interest  to  note  how  rapidly  the  news  of  anesthesia  spread 
throughout  the  world  following  the  practical  demonstrations  of  Wells  and 
Morton.  Soon  after  Morton's  public  demonstration  of  ether  in  the  Mas- 
sachusetts General  Hospital,  J.  Y.  Simpson  used  it  extensively  in  his  obstetric 
practice.  Simpson  encountered  difficulties  in  its  administration,  and  ab- 
horred its  unpleasant  odor,  and  at  once  began  to  search  for  an  agent  to  take 
its  place.  In  an  article  he  wrote  as  follows:  "I  found  no  busy  obstetric 
practitioner  could  extensively  employ  sulphuric  ether  without  inevitably  car- 
rying about  with  him,  and  upon  his  clothes,  an  odor  so  disagreeable  to  many 
other  patients  and  otherwise  as  to  make  his  presence  aught  but  desirable." 
Simpson  began  his  experimental  work  and  inhaled  numerous  substances.  Chlo- 
roform was  suggested  to  him  by  a  chemist  named  Waldie,  of  Liverpool. 

Discovery  of  Chloroform. — Chloroform  was  discovered  in  the  United 
States  by  Guthrie,  in  1831.  It  was  first  introduced  as  an  anesthetic  agent  in 
Scotland  by  Simpson,  in  1847.  On  the  thirteenth  day  of  November,  1847, 
the  first  public  demonstration  was  to  be  held  in  the  Royal  infirmary,  us- 
ing chloroform  as  an  anesthetic.  Simpson  was  to  administer  the  anesthetic, 
but  was  not  able  to  reach  the  clinic  in  time  for  the  operation,  and  the 
surgeon  went  ahead,  performed  the  operation  without  an  anesthetic, 
and  the  patient  died  on  the  table.  It  was  stated  that  had  chloroform  been 
employed,  and  the  patient  had  died,  it  would  have  given  a  death  blow  to 
chloroform  as  an  anesthetic.  A  second  clinic  was  arranged  for  on  Novem- 
ber 15th,  and  the  results  of  it  proved  a  great  success.  According  to  this, 
the  name  of  Simpson  went  down  in  historj^  as  the  one  who  first  introduced 
chloroform  to  obliterate  pain  during  surgical  operations.  Chloroform  at  that 
time  was  described  as  a  '^ curious  liquid." 

Guthrie,  who  discovered  chloroform  in  1831,  was  born  in  1782,  and  was 
a  surgeon  in  the  United  States  Army  in  1812.  He  died  in  1848,  just  at  the 
time  when  he  no  doubt  would  have  become  famous  for  the  discovery  of  chlo- 
roform as  an  anesthetic.  His  recognition  as  the  discoverer  of  this  anesthetic 
was,  probably,  largely  due  to  the  action  taken  by  the  Chicago  Medical  Society, 
and,  following  this,  the  Historical  Society  of  Jefferson  County,  New  York, 
recognizing  him  as  the  discoverer  of  cliloiofoiiu. 

After  Simpson  liad  made  pu])lic  a  demonstration  of  cliloroform  anestliesia 
l)is  discovery  was  opposed  by  the  Scottish  clergx-mcn,  who  l)itt('i'ly  r('l)nked  liim 
for  using  chloroform  to  relieve  the  pain  of  cliildhirlli.  Simpson  ])r()\c(I  lie 
could  eliminate  the  suffering  A\liicli  jiccuinpaiiicd  chihihii-lli,  and  attacked 
his  opponents  and  ridiculed  them,  in  IIk.'  nnii;ds  of  liislory  he  is  regarded 
as  the  third  great  benefactor  to  suffering  liiinwinil  \',  and  as  llie  one  who 
fir.st  introduced  chlorofoi-m  for  Ilie  rflicf  of  pain  dnrin;^'  snr^ical  opcca- 
tions,  but  not  as  the  discoverer  of  aneslhesia. 
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Simpson  died  in  1870,  and  in  Westminster  Abbey  is  found  this  inscription 
upon  his  bust:  "To  whose  genius  and  benevolence  the  world  owes  the  bless- 
ings derived  from  the  use  of  chloroform  for  the  relief  of  suffering." 

When  Simpson  was  experimenting  with  chloroform,  he  and  his  coworkers 
inhaled  the  fumes  and  rendered  themselves  temporarily  unconscious.  On' 
November  10,  1847,  he  read  an  interesting  paper  before  the  Medico-Chirurgical 
Society,  stating  that  he  had  employed  chloroform  in  a  number  of  cases  with 
complete  success,  and  up  to  the  fifteenth  day  of  November  he  had  adminis- 
tered it  to  about  fifty  patients,  with  no  bad  results. 

Chloroform  was  first  thought  to  be  an  anesthetic  that  could  be  used  with- 
out danger,  and  as  a  result  of  the  success  of  various  men,  it  became  almost 


11. — Sir  James   Y.    Simpson,   who   discovered   chloroform   to   be   an   anesthetic,    at    Edinburgh,    Scotland, 

November   4,    1847. 


the  exclusive  anesthetic  agent  in  Great  Britain.  In  America  ether,  was 
used  exclusively  and  was  regarded  as  reliable  and  safe  for  general  anes- 
thesia. As  time  went  on,  accidental  deaths  occurred  to  patients  who  were 
under  the  influence  of  chloroform,  which  naturally  brought  about  a  great 
deal  of  controversy  regarding  the  toxic  effects  of  the  agent,  and  it  was 
a  question  as  to  which  was  the  better  agent,  ether  or  chloroform.  Snow, 
in  the  year  1858,  wrote  an  article  and  stated  in  his  opinion  that  the  many 
chloroform  fatalities  which  had  occurred  were  due  to  primary  cardiac  paraly- 
sis, which  he  thought  could  be  ascribed  to  the  patients  inhaling  the  vapor  in 
a  too  concentrated  form.  Later  investigators,  however,  proved  that  chloro- 
form would  primarily  affect  respiration  and  the  cardiac  centers.  Snow's  con- 
clusions were  regarded. as  correct  by  many. 
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In  1862  Clover  did  a  great  deal  of  experimental  work  with  botli  ether  and 
chloroform,  and  his  conclusions  w^ere  that  ether  was  much  safer  to  employ  as 
an  anesthetic  than  chloroform.  A  committee  was  appointed  by  the  Royal 
Medical  Society  following  Clover's  experiments  to  investigate  chloroform, 
and  Snow 's  conclusions  were  substantiated.  This  committee  recommended  that 
a  mixture,  wdiieh  was  called  the  A.  C.  E.  mixture,  be  used.  Its  composition 
consisted  of  alcohol,  chloroform,  and  ether.  The  credit  for  first  calling  the 
attention  of  the  profession  to  this  mixture  belongs  to  George  Harley. 

In  the  year  1867,  Colton,  a  lecturer,  who  was  an  intimate  friend  of  Horace 
Wells,  and  who  gave  him  his  inspiration  to  experiment  Avith  "laughing  gas," 


Fig.    12. — Dr.    Gardner   Q.    Colton,   who    administered    nitrous   oxid    gas    to    Dr.    Wells    upon    the    occasion    of 
the  discovery  of  the  anesthetic   effects  of  nitrous   oxid  gas  at    Hartford,   Conn.,   December    11,    18-14. 

took  it  upon  him.self  to  revive  the  interest  in  nitrous  oxid-oxygen,  which 
was  practically  dead  at  that  time.  Colton  made  a  trip  to  Paris  and  ad- 
ministered the  gas  for  Evans,  who  was  a  well-known  dciilist  in  that  city. 
He  also  formed  an  association  in  Xcw  York  ('i1\'  jiikI  used  nitrous  o.xid  ex- 
tensively while  performing  dental  operations,  lie  was  so  successl'id  in  em- 
ploying the  gas  in  dental  practice  1luit  it  attracted  the  atlention  of  many 
dentists,  l-'rom  Ilia1  time  until  tin-  pri'scnl,  nilroiis  o.xid  has  liccn  gaining  in 
populari1\-  as  a  safe  jiMfs!  lid  ii-  in  modei-n  di'iiliil  practice  and  in  surgery. 

Use  of  Oxygen  by  Andrews. -The  ocdii  (»r  using  oxygen  in  coml)ination 
with  nilfous  oxid  Ix-longs  to  Andrews,  of  ( '|iic;in(,.  Oxygen  was  iise(|  in  coni- 
bination  witli  niti'oiis  oxid  in  LS6<S,  using  nitrous  oxid  as  ;in  inductive  agent 
to  e'lher  anesthesia,  and  limiting  the  amount  of  Ihe  ;iuesl  liel  ic.     This  was  all 
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due  to  the  research  work  of  Clover.  The  worlv  done  by  AndreAvs  and  Clover 
did  nineh  to  lessen  the  popularity  of  chloroform.  A  number  of  heated 
controversies  arose  with  reference  to  the  relative  merits  and  safety  of  nitrous 
oxid-oxygen,  chloroform,  and  ether.  Several  committees  were  appointed 
to  make  investigations,  none  of  the  reports  from  them  were  at  all  in  favor 
of  chloroform  as  a  safe  anesthetic.  However,  it  might  be  well  to  mention  that 
the  report  from  the  Committee  on  Anesthesia  from  the  British  Medical  As- 
sociation in  1900,  stated  that  ether  administered  to  healthy  subjects  was  prac- 
tically free  from  danger;  also,  that  in  the  majority  of  cases  the  dangerous 
symptoms  caused  by  the  administration  of  chloroform  were  due  to  the  primary 
failure  of  the  circulation. 

Toxic  Action  of  Chloroform. — Extensive  research  work  was.  also  carried 
on  by  Wood,  MacWilliam,  Hare,  and  Hill.  They  found  that  the  great 
decrease  in  blood  pressure  was  due  to  the  toxic  action  of  chloroform  on  the 
heart,  and  that  general  collapse  was  due  to  the  effects  of  chloroform  on  the 
circulation.  For  centuries  past,  the  object  of  those  who  employed  various 
drugs  to  produce  anesthesia  was  to  inhibit  pain  during  surgical  operations, 
and  they  did  not  take  into  consideration  the  physical  changes  or  partial  con- 
sciousness of  the  patient.  As  time  progressed,  they  began  to  realize  that  a 
patient  could  be  rendered  totally  unconscious.  Following  these  experiments 
they  soon  realized  the  great  value  of  prolonging  deep  anesthesia,  and  the  par- 
tial stage  of  anesthesia  was  in  disfavor. 

Since  the  discovery  of  various  drugs  and  concoctions  for  anesthesia,  ether, 
chloroform  and  nitrous  oxid  have  been  used  extensively,  and  many  substitutes 
have  been  tried  with  more  or  less  success.  Among  some  of  them  we  might 
mention  ethyl  bromid,  which  was  discovered  in  1827  by  Serullas,  and  was 
employed  for  the  first  time  as  an  anesthetic  by  Nunnely  in  1849.  Balard  dis- 
covered amylene,  and  its  anesthetic  properties  were  first  demonstrated  by 
Snow.  Regnault  discovered  ethidene  clichlorid,  and  Snow  demonstrated  its 
anesthetic  properties.  In  addition  to  these,  ethyl  chlorid,  methyl  chlorid, 
nitrogen,  pental  and  ethylene  have  been  experimented  with  as  anesthetics. 

The  author  will  quote  from  the  writings  of  the  late  Dr.  L.  W.  Nevius,  as 
follows : 

"It  lias  been  said  by  a  certain  writer  that,  'Reliable  history  is  never  written  by  the 
generation  which  makes  it.' 

' '  Surely  the  generation  which  gave  to  the  world  modern  anesthesia  did  not  give  lis  a 
true  history  of  its  discovery,  notwithstanding  the  long  and  bitter  controversy  in  regard  to  its 
origin. 

' '  There  was  too  much  denying  to  one  another  the  credit  due  them  for  the  part  they  Avere 
instrumental  in  working  out.  Too  much  selfishness,  each  aspirant  for  the  honor  being 
championed  by  his  own  personal  friends,  because  of  their  being  more  or  less  connected  with 
the  part  taken  by  their  friends,  or  through  some  jealous  motives  between  the  two  professions, 
there  having  been  two  physicians  and  two  dentists  comprising  the  four  who  claimed  to  have 
discovered  anaesthesia. 

' '  The  writer  believes  that  the  present  generation,  or  the  one  next  to  come,  will  be  suffi- 
ciently enlightened  and  unprejudiced  to  establish  the  facts,  and  award  to  the  person  or  per- 
sons the  proper  degree  of  merit  due  to  each.     The  author  of  this  little  volume,  believes  he  has 
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in  his  possession  enougli  undeniable  facts  and  evidence  upon  the  subject  to  justify  him  in 
saying : 

"1st.  That  to  Dr.  Crawford  W.  Long  (deceased),  of  Athens,  Georgia,  belongs  the 
honor  of  having  discovered  in  1842,  at  Jefferson,  Georgia,  that  sulphuric  ether  was  an  anes- 
thetic, under  the  influence  of  wliicli,  when  properly  administered  surgical  operations  could  be 
and  were  performed  by  him  without  pain,  in  the  above  mentioned  year. 

"2nd.  That  to  Dr.  Horace  Wells  (deceased),  of  Hartford,  Conn.,  belongs  the  honor  of 
iiaviug  discovered  in  1844,  at  Hartford,  Conn.,  nitrous  oxide  gas  to  be  an  anesthetic,  under 
the  influence  of  which,  when  properly  administered,  surgical  operations  could  be,  and  were, 
performed  by  him  without  pain  in  the  above  mentioned  year. 

".Ird.  That  to  William  T.  G.  Morton  (deceased),  of  Boston,  Mass.,  belongs  the  honor  of 
first  publicly  demonstrating  and  proving  to  the  world  in  1846,  at  the  Massachusetts  General 
Hospital,  at  Boston,  Mass.,  that  sulphuric  ether,  when  properly  administered,  is  a  compara- 
tively safe  and  harmless  anesthetic,  under  the  influence  of  which  capital  operations  in 
surgery  could  be  and  were  performed  without  pain,  by  his  assistance,  in  the  above  mentioned 
year, 

"4th.  That  to  Dr.  .James  Y.  Simpson  (deceased),  of  Edinburgh,  Scotland,  belongs  the 
honor  of  having  discovered  in  1847,  at  Edinburgh,  Scotland,  chloroform  to  be  an  anesthetic, 
under  the  influence  of  which,  when  properly  administered,  prolonged  surgical  operations 
could  be  and  were  performed  by  him  without  pain,  in  the  above  mentioned  year. 

"5th.  That  to  Gardner  Q.  Colton,  of  Cooper  Institute,  New  York,  belongs  the  honor  of 
having  revived  and  brought  into  practical  use  nitrous  oxide  gas  as  a  safe  and  reliable  an- 
esthetic, after  it  had  been  pronounced  a  humbug  and  abandoned  for  a  period  of  fifteen  years. 

"When  we  look  back  upon  the  history  of  surgery  before  the  discovery  of  modern  anes- 
thesia, and  compare  it  with  the  brilliant  and  wonderful  achievements  of  to-day,  we  must 
accord  to  those  who  fought  out  the  victory  over  physical  pain  the  greatest  triumph  of  modern 
science.  In  connection  with  the  names  of  Long,  Wells,  Morton,  Jackson,  Simpson,  and 
Colton,  we  may  justly  add  the  name  of  Jenner,  to  whom  the  world  owes  so  much  for  the  dis- 
covery of  vaccination,  and  to  whom  the  British  House  of  Commons  gave  thirty  thousand 
pounds  for  his  discovery.  His  experiments  which  finally  gave  to  him  a  great  name  and 
lasting  fame,  were  based  upon  a  simple  remark  made  to  him  by  a  young  country  woman,  who, 
while  talking  to  him  upon  the  subject  of  smallpox,  made  the  remark,  'I  cannot  take  the 
smallpox,  for  I  have  had  the  cow-pox. ' 

"These  eminent  men,  whose  names  have  been  immortalized,  have  all  (except  Dr.  Colton) 
gained  an  everlasting  victory  over  both  pain  and  death,  for  they  have  gone  to  that  world,  of 
which  it  is  written 

"  'Theie  shall  be  no  more   death,  neither   sorrow  nor  crying.' 
"  'Xeithcr  shall   there  be  any  more  pain.'  " 

Rapid  Strides  of  Local  and  General  Anesthesia. — During  the  past  few 
years  bolli  geiiei-al  ajid  ioeai  anesthesia  have  made  wonderful  strides  in  the 
.scientific  world,  and  niiicJi  credit  should  be  given  to  research  workers  for  perfect- 
ing the  methods  and  teachings  in  the  science  of  anesthesia.  Chloroform  is  now 
rogarded  as  a  very  dangerous  anesthetic,  and  is  not  used  to  any  great  extent 
in  tlie  United  States.  Nil  tons  oxid-oxygen  and  ether  are  the  most  popular 
anesthetics  in  this  country  and  when  lliey  arc  admiiiislci-cd  ])y  1  rained  anes- 
thetists the  mortality  rate  is  practically  nil. 

There  was  no  real  progress  made  in  aiifsl  licsia  iiiilil  llic  year  1844,  when 
Wells  first  made  known  lf)  llic  world  snr^ical  anrslhcsia  by  nitrous  oxid,  and 
in  ]84f)  [Morton  dcmonstr'alcd  anesthesia  by  elluu'.  The  deiiionstr'ations  oi'  these 
two  benefactors  denote   the   be<«-inning  of  real   advaneemcnit   in   the   anesthetic 
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world,  and  from  that  time  until  now  a  gradual  advance  has  been  made,  which 
is  very  gratifying  to  the  medical  and  dental  professions. 

When  Andrews,  of  Chicago,  first  used  oxygen  in  combination  with  nitrous 
oxid,  it  was  the  commencement  of  nitrous  oxid-oxygen  anesthesia,  and  the  com- 
bination of  these  two  gases  as  an  anesthetic,  which  have  been  growing  in 
popularity  from  that  day  until  the  present. 

The  work  accomplished  within  recent  years  by  George  W.  Crile,  of  Cleve- 
land, Ohio,  on  anoci-association ;  by  Yandell  Henderson,  of  Yale,  on  rebreath- 
ing,  and  the  value  of  carbon  dioxid,  will  be  recorded  in  history  as  of  great 
value  in  the  scientific  progress  of  anesthetics. 

Credit  to  Research  Workers. — Of  the  great  work  of  other  men  and  their 
untiring  efforts  in  research  and  improved  methods  of  administration  of  gen- 
eral anesthetics  the  author  mentions  with  pride  the  names  of  Gwathmey,  Cou- 
ncil, Hasbrook,  and  Flagg,  of  New  York ;  Cotton,  Allen,  Boothby  and  Rich- 
ardson, of  Boston ;  McMechan,  of  Avon  Lake,  Ohio ;  Teter  and  Henahan,  of 
Cleveland;  Gatch,  of  Baltimore;  DeFord,  of  Des  Moines,  Iowa;  Gallagher,  of 
Ithaca,  New  York;  McKessen,  of  Toledo;  Jones,  of  Columbus;  Seybold  and 
Howard,  of  Denver;  Cunningham  and  Allen,  of  Kansas  City;  Herb,  Morgan, 
Allen,  Nevius,  Bosworth,  Molt,  Puterbaugh,  and  Stowell,  of  Chicago ;  Heid- 
brink,  of  Minneapolis;  Clark,  of  St.  Paul;  Gardner,  of  Rochester,  Minnesota; 
Miller,  of  Providence;  Guedel,  of  Indianapolis;  and  Winter,  of  St.  Louis. 


CHAPTER  II 
HISTORY  OF  LOCAL  ANESTHESIA* 

The  desire  to  render  surgical  operations  painless  through  the  medium 
of  a  local  anesthetic  is  several  centuries  old ;  in  fact,  it  is  almost  as  old  as  the 
practice  of  medicine  itself,  and  the  history  of  the  efforts  of  those  men  who 
put  forth  every  desire  to  control  pain  is  one  of  the  most  interesting  chapters 
found  in  medical  literature.  Many  superstitions,  some  of  them  very  ridicu- 
lous, surrounded  the  combating  of  pain.  Centuries  ago  physicians  attempted 
to  employ  methods  to  dull  the  sensorium  while  surgical  operations  were  being 
performed,  and  they  not  only  endeavored  to  use  various  drugs  which  would 
produce  a  general  effect  upon  the  patients  to  plunge  them  into  slumber,  but 
they  searched  for  an  agent  which  would  act  locally  and  secure  anesthesia 
over  a  circumscribed  part.  Some  of  the  earliest  experimenters  employed 
powdered  crocodile  skin,  or  marrow,  lizard  oil,  crocodile  fat,  and  friction  with 
vinegar.  Astringent  and  anodyne  applications  were  used  by  the  Greek  sur- 
geons to  eliminate  or  relieve  the  pain  of  their  Avounded  comrades. 

Literature  tells  us  that  cold  applications  and  pressure  to  the  parts  to 
be  operated  upon  were  used  centuries  ago  to  lessen  pain  while  operating.  No 
doubt  the}^  did  not  realize  at  that  time  just  what  caused  pressure  anesthesia 
upon  the  nerves  or  know  why  a  degree  of  numbness  folloAved  cold  applica- 
tions to  the  parts.  Neither  did  they  understand  just  Avhat  happened  when 
the  Assyrians  compressed  the  carotids  of  the  neck,  thereby  securing  partial 
anesthesia  of  the  brain  by  cutting  off  the  normal  blood  supply.  Many  cir- 
cumcision operations  were  performed  by  producing  j^ressure  upon  the  penis 
by  ligature.  The  local  anesthetic  effect  by  many  drugs  was  recognized  early 
among  tlie  Chinese,  and  certain  tribes  among  them  were  obliged  to  pay  their 
tribute  in  plants  from  which  these  drugs  were  obtained.  The  Greeks  and 
Russians  for  many  j'ears  called  the  carotid  artery  ''the  artery  of  sleep." 
Ointments,  lotions,  and  various  concf)ctions  were  made  from  a  number  of 
plants  1)\'  the  Greeks,  and  tlicx'  cinploxcd  llieso  compounds  for  their  seda- 
tive and  analgesic  properties.  We  arc  lold  jjiat  following  the  death  of 
Adonis,  Aphrodite  threw  herself  upon  ;i  bed  of  nuiudragoi-a  aud  lotluce, 
in  order  to  relieve  hci'sclf  of  Inr  I'rf'lings  of  grief.  Indian  hemp  was  used 
exclusi\<d\'  b_\-  lhe  Ivjypliaiis  jiisl  befoi'e  1hey  |)erf()rnied  a  surgical  opei-al  ion. 
The  Egyptians  likewise  employed  the  "stoiu.'  of  Memphis,"  which  1hey  thought 
was  endowed  with  spcfial  virtues.  This  stone  was  moistened  with  wiiu'  Avhich 
no  doubt  liberated  carltonie  aeid  g;is  when  applied  Id  the  pari   to  he  operated 


•This  word    shoiiUI   really   he   analgesia   from   the   fact   that    consciousness   is   maintaiiud,    ami    only   a 
local  action  is  the  result,  but  the  term  anesthesia  is  too  well-known   now  to  he  changed. 
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upon.  The  plant  mandragora  was  regarded  sacred  by  many,  and  ridiculous 
superstitions  surrounded  it.  The  greater  its  resemblance  to  certain  parts  of 
the  human  body,  the  greater  the  value  attached  to  it.  It  has  been  stated 
that  this  plant  was  used  2500  years  before  Christ  by  the  Babylonians.  It 
was  extensively  employed  by  the  Hebrews,  Egyptians,  Hindus,  and  Chinese. 

An  idea  prevailed  among  the  ancients  that  instruments,  which  were  made 
from  silver  and  gold,  caused  less  pain  than  those  made  from  iron,  and  many 
of  the  ancient  surgeons  would  heat  their  knives  or  grease  them  before  op- 
erating. No  doubt  the  first  method  which  was  of  any  great  value  in  al- 
leviating pain,  was  pressure  upon  nerve  trunks,  which  probably  origi- 
nated with  the  Arabs  centuries  ago,  and  was  used  more  or  less  up  to  the 
Eighteenth  Centur3^  In  order  to  bring  about  partial  or  complete  anesthesia 
of  the  nerve  trunks,  many  devices  were  employed,  such  as  special  pads  and 
tourniquets.  Most  of  these  special  appliances  have  been  abandoned,  except  the 
elastic  bandage  of  Esmarch,  which  is  in  use  today  to  a  certain  extent,  and 
when  properly  applied,  will  produce  anesthesia  of  a  distant  part.  The  method, 
however,  never  did,  and  probably  never  will,  become  popular,  because  the 
results,  so  far  as  anesthesia  is  concerned,  are  very  uncertain,  as  it  is  coupled 
with  pressure  pain  and  the  grave  danger  of  gangrene,  and  last,  but  not  least, 
in  many  cases  the  limb  is  left  affected  with  motor  paralysis.  It  is  quite  true 
that,  since  ancient  times,  this  method  of  compression  has  come  into  vogue  time 
and  time  again,  and  has  been  rediscovered  only  to  be  cast  aside  on  account 
of  the  previously  named  objections.  The  ancients  thought  anesthesia  was  pro- 
duced by  cutting  off  the  nerve  supply  to  the  part.  The  research  work  of 
Braun  proved  the  numbness  was  due  to  the  compression  of  nerve  trunks 
supplying  the  parts. 

Cold  as  an  Anesthetic. — The  application  of  cold  as  an  anesthetic  agent 
was  first  used  by  Seberinus  during  the  early  part  of  the  Sixteenth  Century. 
His  method  of  producing  numbness  or  anesthesia  was  to  apply  cracked  ice 
upon  the  part  which  was  to  be  operated  upon.  According  to  Larrey,  this 
method  was  revived  again,  following  the  Napoleonic  campaigns  in  Kussia. 
It  was  reported  by  Napoleon's  surgeon  that  he  could  remove  arms  and  legs 
without  pain,  due  to  their  benumbed  condition  produced  by  extreme  cold. 
Pain  in  the  extremities  was  completely  abolished,  due  to  the  low  temperature. 
These  operations  caused  Arnott  and  Hunter  in  the  year  1850  to  apply  freezing 
mixtures  to  the  part  to  be  operated. 

The  Ether  Spray. — In  the  year  1886  Richardson  invented  the  ether  spray. 
He  was  an  enthusiastic  worker  for  the  advancement  of  anesthesia,  and  his 
method  is  used  today,  in  the  form  of  the  ethyl  chlorid  spraj',  to  some  extent 
in  minor  surgery.  In  addition  to  the  ether  spray,  many  substitutes  have  been 
introduced,  such  as  ethylene  chlorid,  ethyl  bromid,  etc.,  but  none  of  them 
have  been  adopted  to  any  extent.  Ethyl  chlorid,  as  previously  stated,  is  used 
in  minor  surgery  at  the  present  time.  It  can  be  applied  independently  of  room 
temperature;  that  is,  it  can  be  employed  in  a  practical  way  at  ordinary  tem- 
peratures, and  when  released  from  its  containers,  it  transforms  rapidly  from 
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a  liquid  to  a  gaseous  state.  It  was  first  described  as  a  freezing  agent  in  1867 
by  Rotbenstein,  and  in  1891  it  was  again  revived  by  Redard  as  a  local 
anestbetic.  Metbyl  cblorid,  korjd,  anestbyl,  bave  all  been  tried  and  dis- 
carded for  tbe  reason  tliat  tbey  caused  injury  to  tbe  tissues. 

Rossbacb  attempted  a  number  of  times  to  anestbetize  deep  nerve  trunks 
Antb  etber,  also  witb  etbyl  cblorid,  but  bis  experiments  Avere  very  unsatis- 
factory. 

Electricity  as  a  Local  Anesthetic. — In  1855  electricity  Avas  used  quite  ex- 
tensiA'ely  as  a  local  anesthetic,  and  tbrougb  tbis  medium  it  was  attempted  to 
carry  tbe  drugs  to  tbe  deep  tissues  by  employing  a  positive  and  a  negative 
pole.  Witbout  doubt,  suggestiA^e  tberapeutics  produced  a  greater  effect  tban 
tbe  drug  and  electricity  employed. 


Fig.    13. — Ri':liardson's  original  ether  spray. 

First  Hypodermic  Syringe. — In  1845  F.  Ryndo,  of  Edinburgh,  invented  tbe 
first  hypodermic  sj^jinge,  and  in  1853  Alexander  Wood  invented  and  in- 
troduced a  hypodermic  syringe  which  Avas  a  Avonderful  step  tOAA^ard  local 
anesthesia.  The  hypodermic  syringe  Avas  an  entirely  ncAV  method  of  apply- 
ing the  A'arious  anesthetic  solutions  to  the  parts  to  be  operated. 

Morphin  Avas  the  first  drug  to  be  injected  in  tbe  region  of  tbe  nerve  trunks 
to  relieve  neuralgia.  The  credit  for  tbis  belongs  to  the  inventor  previously 
mentioned.  Shortly  after  this  AVood  injected  chloroform  Avbich  caused  far 
greater  pain  to  the  patient  than  Ibe  operation  itself.  He  also  reported  many 
successful  cases  following  morphin  injections,  and  it  Avas  stated  that  local 
anesthesia  Avas  produced.  Today  Ave  are  aware  of  Avbat  happened.  The 
morphin  injected  caused  a  general  effect  on  1lie  patient,  instead  of  a  local 
effect,  by  producing  a  general,  instead  of  local  anesthesia  of  the  part.  Pol- 
lowing  the  success  of  Wood,  many  experimenters  tried  various  drugs,  but 
none  of  them  proved  of  any  value  until  Koller  in  1884  introduced  cocain  to  the 
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profession.  He  experimented  with  this  drug  extensively,  and  first  applied 
it  in  operations  upon  the  eye,  throat,  and  larynx,  and  did  considerable 
experimental  work  npon  lower  animals.  It  was  only  a  short  time  following 
the  introduction  of  this  drug  to  the  profession,  before  it  was  universally  used. 
He  introduced  this  drug  first  to  the  oculists  in  1884.  Following  its  use  in 
ophthalmic  surgery,  its  employment  spread  rapidly  and  was  used  in  other 
branches  of  surger3\  AVithin  a  few  months  after  the  anesthetic  properties 
of  cocain  were  discovered,  it  was  used  in  every  large  clinic  in  the  Avorld,  and 
was  applied  extensively  to  accessible  mucous  membranes  and  cutaneous 
surfaces.  The  introduction  of  cocain  as  a  local  anesthetic  paved  the  way  for 
better  things.  Godeke  in  1855  thought  he  had  discovered  the  active  principle 
of  the  coca  plant  which  he  called  erythroxylin.  In  1860  the  term  erythroxylin 
M^as  changed  by  Niemann,  wdio  gave  it  the  name  of  cocain.  He  noticed  it 
would  produce  numbness  of  the  tongue  when  he  chewed  the  leaves,  or  when 
the  alkaloid  was  isolated  and  placed  upon  the  tongue.  The  coca  plant  or  bush 
from  which  the  alkaloid  cocain  is  obtained  grows  from  three  to  seven  feet  in 
height,  and  it  has  a  white  flower.  Great  care  is  exercised  after  the  leaves  are 
picked  so  as  to  protect  them  from  moisture  and  to  eliminate  any  chemical 
change  which  might  take  place  between  the  various  substances  contained  in 
the  leaf.  In  olden  times,  this  drug  occupied  a  sacred  place  in  the  religious  rites 
of  the  people.  It  was  used  by  the  natives  as  a  stomachic,  aphrodisiac,  carmin- 
ative and  expectorant,  and  we  know  from  our  present-day  knowledge  that  its 
action  is  only  minor  when  used  for  such  purposes.  It  was  also  used  to  promote 
ideas  of  self-esteem,  cheerfulness  and  great  sentiment.  The  natives  thought  it 
increased  muscular  activity,  or,  in  other  words,  acted  as  a  muscular  stimulant, 
and  employed  the  drug  to  enable  them  to  perform  greater  deeds,  physical  and 
mental,  and  increase  labor,  which  they  thought  could  be  accomplished  with  less 
fatigue  and  nourishment.  Its  action  was  further  investigated  by  von  Anrep  in 
1879.  He  injected  a  solution  made  from  the  alkaloid  hypodermically  beneath 
the  skin  of  his  arm,  and  found  that  it  produced  an  area  of  profound  anesthesia. 
Anesthesia  lasted  about  forty  minutes,  and  he  was  able  to  stick  himself  with  a 
needle,  Avithout  pain.  Following  this  experiment  he  suggested  that  it  might 
be  possible  for  it  to  be  used  during  surgical  operations  as  a  local  anesthetic. 
It  was  not  employed  as  a  local  anesthetic  by  the  medical  profession  until 
Karl  Roller  carried  out  a  series  of  experiments  in  1884.  Among  the  first 
experiments  were  those  of  producing  complete  anesthesia  of  the  eye,  follow- 
ing the  applications  of  a  two  per  cent  solution,  after  which  it  was  employed 
for  nose,  throat,  and  larynx  and  other  surgical  operations.  As  time  passed, 
its  disagreeable  and  toxic  properties  became  known,  and  quite  a  number  of 
fatalities  were  attributed  to  its  use.  Since  its  discovery  it  has  been  used 
extensively  in  both  general  and  dental  surgery,  but  its  toxic  action  attracted 
the  attention  of  research  workers,  and  in  recent  years  substitutes  have  been 
discovered  which  caused  cocain  to  fall  almost  into  disuse  on  account  of  its 
untoward  and  treacherous  action.     Cocain  for  local  anesthesia  was  not  used 
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extensively  until  adrenalin  was  added  to  the  combination,  because  it  was  ab- 
sorbed so  rapidly,  that  it  produced  toxic  effects  and  anesthesia  was  transient. 
Several  substitutes  for  cocain  have  been  prepared  which  are  far  less  toxic,  and 
yet  produce  the  desired  anesthetic  effects. 

Adrenalin. — When  Takamine  isolated  suprarenal  extract,  called  adren- 
alin, epinephrin,  suprarenin,  and  other  names,  it  was  added  to  the  injecting 
solution  containing  cocain.  This  marked  the  beginning  of  modern  local 
anesthesia.  Even  from  this  combination,  a  number  of  accidents  and  deaths 
occurred,  due  to  the  idiosyncrasy  many  patients  possessed  for  cocain,  and 
the  toxic  results  caused  research  for  a  drug  endowed  with  less  toxic  effect. 

Spinal  Anesthesia. — In  1903  Corning,  of  New  York,  introduced  a  sub- 
stitute for  general  anesthesia.  He  demonstrated  his  method  of  spinal  anes- 
thesia by  making  a  subarachnoid  injection  in  the  region  of  the  fourth  lumbar 
vertelu'a.  This  method  of  anesthesia  has  been  used  extensively  since  its  intro- 
duction by  many  surgeons.  However,  it  did  not  become  popular  at  the  time 
of  its  introduction.  Following  the  introduction  of  the  method  to  the  medical 
profession,  several  papers  were  published,  and  the  most  important  was  that 
by  the  American,  Corning,  who  brought  out  two  important  facts,  first,  that  it 
was  possible  to  obtain  a  satisfactory  anesthesia  by  injecting  solutions  of  a 
very  low  percentage;  second,  that  it  was  possible  to  block  impulses  carried 
over  sensory  nerves.  He  demonstrated  in  1885  that  a  nerve  trunk  could  be 
easily  blocked  with  a  local  anesthetic  solution.  This  was  the  beginning  of 
nerve  blocking.  (See  page  193.)  Following  the  findings  of  Corning,  Halsted 
blocked  the  inferior  dental  nerve  and  emphasized  the  imiDortance  of  employing 
very  dilute  solutions,  also  the  intradermal  method  of  injecting  the  solution. 
Demonstrations  were  carried  out  by  both  Halsted  and  Hall,  who  showed  be- 
yond the  question  of  a  doubt  that  a  nerve  trunk  could  be  blocked  by  injecting 
it  at  any  point  along  its  course,  thereby  producing  an  abolition  of  the  sensory 
impulses.  In  other  Avords,  these  men  proved  that  anesthesia  could  be  secured 
in  all  parts  supplied  by  the  nerve  trunk  injected.  This  paved  the  way  for 
greater  things  and  opened  up  an  avenue  for  much  research  work  to  further 
develop  the  technic. 

Credit  to  Research  Workers, — Within  the  past  few  years,  research  work 
has  been  carried  on  by  numerous  operators,  most  of  whom  have  been  dentists. 
The  following  names  are  among  those  who  have  contributed  to  the  advance- 
ment of  local  anesthesia :  Crile,  Henahan,  Cleveland ;  Braun  and  Fischer,  Ger- 
many; Cushing,  Thoma,  I^oston ;  Prinz,  Philadelphia;  Matas,  Allen,  Kells,  Sar- 
razin,  New  Orleans;  Corning,  Blum,  Kietliinuller,  New  York;  Sehnltz,  Nyman, 
I'uff'i-hangl).  Zocllioiit.  (';ii-y.  Kiiiciiiicisci',  Polls.  \V;i1son,  iMillcr.  ihiiTis,  (Hii- 
cago;  AllfMi,  ("faig,  Ilci-tzlcr,  Kaiisjis  ('i1y;  liiiiiiiaii,  Silvcniian,  iVtIaiita  ;  Lyon 
Ann  Arbor:  Ilcfrick,  Ottawa.  Kansas;  Slicaiff.  Omaha;  IJoglo.  N'oil.  Nashville; 
Rounds,  Lonisvillc;  and  O^ildi.  Mcmpliis,  Tennessee;  Seybold,  Howard,  Den- 
ver, Coloraflo;  Litchfield,  liiind)oldl.  .\chi-aska:  Xicliols,  Mandan,  Nortji  Da- 
kota; and  HallfJibcj-g,  I-'ar-'/o.  Xoi-tli  Dakota.  Cl-'or  names  id"  ])i-e\ioHS  research 
workers,  see  page  193.) 
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It  is  true  that  liistory  reveals  the  fact  that  local  means  of  producing 
analgesia  dates  back  prior  to  the  time  of  the  employment  of  drugs  for  general 
anesthesia,  and  yet  general  anesthesia  employed  in  a  practical  way  to  relieve 
pain  during  surgical  operations,  precedes  by  many  years,  the  practical  ap- 
plication of  local  anesthetics  in  the  production  of  local  anesthesia.  Had  local 
anesthesia  been  practically  applied  prior  to  the  time  of  general  anesthesia,  the 
probability  is  that  its  development  would  have  been  far  greater  than  it  is  today, 
and  it  would  undoubtedly  be  employed  in  a  far  greater  number  of  cases  for  sur- 
gery, and  it  might  have  been  that  general  anesthesia  would  be  struggling  for  ex- 
istence. However,  it  is  certainly  very  gratifying  to  both  the  professions  of 
medicine  and  dentistry  to  see  the  great  strides  that  have  been  made  in  the  last 
few  years  in  the  various  phases  of  local  anesthesia,  particularly  that  of 
Tierve  blocking.  It  is  the  object  of  dental  and  medical  procedures  to  relieve 
suffering  humanity  and  to  prolong  life,  and  those  agents  which  can  be  used 
with  the  least  danger  and  suffering  to  the  patient  should  ahvays  be  em- 
ployed. "We  should  look  upon  the  wonderful  progress  which  has  been 
made  during  the  last  few  years  in  the  science  of  anesthesia  with  a  feeling  of 
gratitude,  and  one  of  the  greatest  steps  which  has  been  made  in  experimental 
chemistry  has  been  to  furnish  us  with  several  substitutes  for  that  poisonous, 
treacherous  drug,  cocain.  It  is  very  gratifying  to  look  back  over  the  records 
and  see  the  scientific  progress  which  has  been  made.  The  gradual  develop- 
ment of  anesthetics  employed  today,  both  general  and  local,  has  placed  anes- 
thesia on  the  basis  of  a  distinct  science.  The  modern  anesthetist  carefully 
selects  his  anesthetic,  and  pursues  a  method  of  blocking  and  maintaining 
anesthesia  that  is  best  adapted  to  each  individual  case.  Until  recent  years, 
it  was  the  custom  to  select  only  one  general  anesthetic,  but  modern  res2arch 
has  proved  that,  in  order  to  attain  the  desired  goal  of  a  shockless  operation, 
it  is  better  to  select  a  combination  of  methods  and  follow  a  certain  technic 
to  reach  the  highest  ideal. 

The  world  honors,  erects  monuments,  and  writes  volumes  of  flattering 
histories  of  great  men,  but  we  have  seen  very  little  in  literature  that  per- 
tains to  the  men  who  discovered  and  made  anesthesia  known  to  the  world. 
It  appears  to  the  writer  that  the  world  at  large  is  greatly  indebted  to  those 
men  who  have  contributed  so  liberally  their  discoveries  and  methods  to 
prevent  pain  during  operations,  and  yet  Ave  rarely  see  this  important  subject 
mentioned  except  in  medical  history. 

Anesthesia  is  a  term  given  to  us  l)y  Oliver  AVendell  Holmes,  Avliich  stands 
for  that  lethargic  state  which  was  once  the  hope  and  despair  of  scientists 
for  many  centuries,  and  for  the  successful  application  of  which  Holmes  has 
the  following  to  say:  ''Nature  herself  is  working  out  the  primal  curse  which 
doomed  the  tenderest  of  her  creatures  to  the  sharpest  of  her  trials,  but  the 
fierce  extremity  of  suffering  has  been  steeped  in  the  waters  of  forgetfulness 
and  the  deepest  furrow  knotted  brow  of  agony  has  been  smoothed  forever." 
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The  suhject  of  anesthesia,  as  well  as  the  constant  search  for  some  agent  by 
which  pain  might  be  annihilated  is  as  old  as  the  practice  of  medicine,  and  there 
is  no  other  field  of  medicine  and  dentistry  that  has  held  forth  snch  allurement. 

The  rapid  progress  in  the  anesthetic  world  which  characterizes  the  past 
century  is  a  living  appeal  for  the  idealism  of  a  less  enlightened  age.  The 
startling  advancement  which  has  been  attained  in  the  science  of  anesthesia 
gives  us  great  inspiration  for  further  progress,  and  a  realistic  tendency  for 
modern  thought.  Members  of  the  dental  profession  should  feel  proud  of  the 
fact  that  both  nitrous  oxid  and  ether  anesthesia  were  discovered  by  dentists. 
Since  these  great  men  made  known  their  discoveries  to  the  world,  numerous 
other  dentists  have  contributed  liberally  to  the  advancement  of  both  general 
and  local  anesthesia.  Therefore,  the  dental  profession  should  appreciate  what 
its  members  have  done  in  the  advancement  which  means  so  much  to  suffering 
humanity,  and  last,  but  not  least,  to  the  elevation  of  the  dental  profession  in  the 
eves  of  the  world. 


CHAPTER  III 
DEVELOPMENT  OF  LOCAL  ANESTHESIA 

The  development  of  both  local  and  general  anesthetics  has  been  amazing 
within  the  past  few  years;  and  the  operator  who  does  not  employ  agents  to 
eliminate  pain,  when  efficient  methods  are  worked  out  by  science  and  are  at 
his  disposal,  is  certainly  not  rendering  the  best  service  to  his  patients.  We 
are  always  justified  in  using  a  soothing,  pain-relieving  agent,  if  the  condition 
of  the  patient  and  nature  of  the  operation  warrants  it. 

Many  methods  and  numerous  drugs  have  been  used  experimentally  in 
an  effort  to  improve  the  technic  and  lessen  the  toxicity  of  the  anesthetics 
which  have  been  used  in  the  past.  The  untiring  efforts  and  constant  research 
work  of  many  prominent  men  have,  at  last,  placed  local  anesthesia  upon  a 
scientific  basis.  A  large  number  of  the  local  anesthetic  solutions  which  have 
been  employed  have  not  fulfilled  the  requirements  of  an  ideal  local  anesthetic 
until  within  recent  years  some  of  the  new  synthetic  compounds  have  proved 
to  be  of  great  value.  The  older  drugs  were  protoplasmic  poisons,  and  they 
not  only  paralyzed  the  nerve  tissue,  but  also  the  protoplasm  of  all  tissue  with 
which  they  came  in  contact.  Some  of  the  recent  synthetic  local  anesthetics 
are  classed  as  nonprotoplasmic  poisons  and  have  no  destructive  effect  upon  the 
tissues.  They  have  an  affinity  for  nerve  tissue  which  is  called  ''a  selective 
affinity."  This  is  characteristic.  They  are  toxic  to  the  central  nervous 
system  because  they  have  a  selective  power  for  nerve  tissue.  AVhen  they 
are  injected  in  large  quantities  or  introduced  too  rapidly,  they  not  only  pro- 
duce local  anesthesia  but  general  toxic  symptoms. 

Local  Anesthesia  in  Surgery. — Local  anesthesia  is  of  great  importance 
in  genitourinary  operations,  ophthalmology,  rhinology,  laryngology,  otol- 
ogy, gynecology,  oral  surgery,  general  dentistry  and  general  surgery:  in 
fact,  local  anesthesia  can  be  used  with  great  success  in  a  large  variety  of  op- 
erations, provided  the  operator  understands  his  anatomy,  his  technic,  and  is 
able  to  make  the  injections  in  a  skillful  manner.  Until  recent  years  local 
anesthesia  was  not  employed  extensively  because  it  had  not  been  developed  suffi- 
ciently, but  within  recent  years  research  workers  have  paved  the  way,  improved 
the  technic,  and  placed  this  valuable  method  upon  a  scientific  basis,  so  that 
it  is  now  being  used  by  thousands  of  surgeons  and  dentists. 

Cocain. — After  the  discovery  of  cocain  many  fatalities  followed  its  use, 
due  to  its  toxic  action,  and  local  anesthesia  almost  fell  by  the  Avayside  until 
Takamine,  of  the  United  States,  in  the  year  1901,  isolated  the  active  principle 
of  the  suprarenal  gland,  which  he  called  adrenalin.  The  addition  of  adrenalin 
to  the  local  anesthetic  solution  opened  an  avenue  for  greater  things.  It  is  now 
possible  to  block  various  nerve  trunks  located  in  almost  any  part  of  the  body 
with  deep  nerve-blocking  injections,  if  the  technic  is  properly  understood. 
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The  technic  which  has  been  developed  by  various  authorities  and  is  being 
used  at  the  present  time,  has  improved  the  method,  and  placed  a  technic  at 
the  door  of  the  surgeon  and  dentist,  the  value  of  which  cannot  be  over- 
estimated. One  of  the  most  important  features  connected  with  local  anes- 
thesia is  the  fact  that  it  is  now  possible  to  inject  large  quantities  of  the  anes- 
thetizing solution  into  the  body  to  produce  a  circumscribed  area  of  anesthesia. 
The  method  used  in  years  gone  by  was  principally  that  of  infiltration,  but  today 
infiltration  anesthesia  is  only  a  minor  part  of  the  great  technic  which  has  been 
developed  in  blocking  nerve  trunks.  It  is  a  fact  that  local  anesthesia  has  been 
limited  to  minor  surgery,  and  only  a  few  surgeons  or  dentists  have  ever  attempted 
to  perform  a  major  operation  by  this  method.  Within  recent  years,  however,  nerve 
blocking  has  been  developed  on  an  extensive  scale,  and  many  facts  are  now  known ; 
thanks  to  the  scientific  technic  and  untiring  efforts  of  those  men  who  have 
placed  local  anesthesia  on  the  high  plane  which  it  is  enjoying  today.  Let  us 
pause  for  a  moment  and  consider  general  anesthesia,  for  we  must  not  praise 
too  highly  what  has  been  accomplished  within  recent  years  in  the  local  anes- 
thetic field,  because  the  technic  of  administration  and  the  new  appliances  for 
giving  general  anesthetics  have  developed  to  a  great  extent.  When  a  general 
anesthetic  is  given  by  one  skilled  in  its  employment,  the  danger  is  greatly  les- 
sened as  heretofore  experienced.  It  is  with  pride  that  the  anesthetists  can  say 
that  to  a  great  extent  the  administration  of  anesthetics  by  some  incompetent 
nurse  or  intern  is  being  eliminated.  In  addition  to  this,  several  anesthetic 
societies  have  been  organized  to  stimulate  and  encourage  thorough  training,  and 
among  these  associations  we  have  the  American  Society  of  Anesthetists,  the 
Inter-State  Association  of  Anesthetists,  and  the  National  Anesthesia  Research 
Society. 

America  Birthplace  of  General  and  Local  Anesthesia. — The  birthplace  of 
both  general  and  local  anesthetics  was  in  America,  and  their  development  has,  to 
a  large  extent,  been  due  to  the  constant  research  work  and  efforts  of  Americans. 
The  technic  of  local  anesthesia  is  no  longer  guesswork,  yet  it  is  surprising  to  see 
how  many  still  look  upon  nerve  blocking  in  its  various  phases  with  some  distrust, 
which  can  in  most  cases  be  attributed  to  ignorance  on  the  part  of  the  operator, 
who  is  not  familiar  witli  tlie  technic  in  all  of  its  phases.  It  has  been  very 
distasteful  to  the  writer  to  observe  a  number  of  operators  attempting  to  se- 
cure results  with  the  various  forms  of  local  anesthesia.  The  very  moment  he 
saw  tlieiii  ])ick  up  the  liypodeniiic  syi'iiigc  and  make  the  injection  at  random, 
he  knew  positively  lliat  satisfactoi'v  results  could  not  be  obtained,  and  later 
these  men  would  say  tliat  i1  was  uiisal  isfactoi-y.  Those  operators  were  not  even 
familiar  wilh  the  general  principles  and  the  underlying  technic  wliich  must  be 
observed  in  order  to  attain  success.  Such  impcrrecl  leclmic  not  only  creates 
di.ssatisfaction  on  tlie  j)ar1  of  the  p;i1ien1.  I»u1  results  in  the  operator  casting 
aside  a  method  which  couM  he  ol'  \;ilue  Pi  him  if  he  i-ejilly  understood  it.  It  is 
seldom  that  we  hear  m  pjitieni  comphiinini;'  if  the  operntion  has  been  performed 
following  the  suecessi'ul  lilcjckin^i  of  ;ill  sensation.  II'  a  ])atient  has  been  operated 
.successfully  and  without  pain  in  cither  oral  or  dental  surgery,  the  writer  is 
quite  sure  the  patient    would  select    nerve  hlocking  a  second  time  instead  of  a 
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general  anesthetic.  It  is  usually  the  patient  who  has  been  operated,  follow- 
ing an  attempt  at  nerve  blocking  and  has  experienced  excruciating  pain, 
who  demands  a  general  anesthetic.  "We  will  now  attempt  to  point  out  some 
interesting  facts  with  reference  to  general  or  local  anesthesia. 

Many  patients  present  themselves  to  the  dentist  or  oral  surgeon  in  a 
state  of  greatly  lowered  resistance,  and  if  a  general  anesthetic  is  adminis- 
tered, it  might  react  and  further  decrease  their  vitality.  Yet  these  same 
patients  could  be  given  several  nerve-blocking  injections  and  be  operated  for 
a  considerable  length  of  time  with  perfect  ease  and  comfort,  and  not  experi- 
ence the  undesirable  effects  which  may  follow  the  administration  of  a  general 
anesthetic.  One  great  factor  in  favor  of  nerve  blocking  over  general  anes- 
thesia is  that  it  is  unnecessary  to  hurry ;  neither  is  it  necessary  to  keep  as 
close  a  watch  on  the  patient,  as  is  the  case  if  the  patient  is  a  bad  risk  for  a 
general  anesthetic.  If  the  operation  is  being  performed  under  block  anesthesia 
the  operator  is  enabled  to  do  a  more  careful  and  thorough  oj)eration.  He  pro- 
tects and  manipulates  the  tissue  more  carefully,  all  of  which  is  in  favor  of 
postoperative  recovery  of  the  patient,  than  when  the  operation  is  done 
hurriedly  and  every  effort  is  put  forth  to  shorten  the  period  of  anesthesia, 
which  is  sometimes  the  case  when  a  general  anesthetic  is  employed.  Besides 
a  large  number  of  major  operations  which  can  be  performed  successfully 
under  nerve  blocking,  we  mention  in  a  general  way  a  long  list  of  minor  opera- 
tions that  are  often  considered  too  insignificant  for  the  employment  of  a  gen- 
eral anesthetic,  among  these  are  the  opening  of  abscesses,  furuncles,  skin  graft- 
ing, circumcision,  exploratory  punctures,  etc.  All  of  these  operations  which 
seem  to  be  of  little  importance  to  the  surgeon,  cause  pain  and  this  can  be 
avoided  through  the  aid  of  the  local  anesthetic  and  proper  technic. 

Another  important  factor  in  favor  of  local  anesthesia  is  that  patients 
who  have  to  undergo  a  surgical  operation  will  submit  many  times  to  a  local, 
when  they  would  not  to  a  general  anesthetic.  Local  anesthesia  can  also  be 
used  with  great  satisfaction  in  securing  a  small  piece  of  tissue  from  a  tumor  or 
growth  for  microscopic  examination.  Many  persons  having  benign  tumors, 
ingrowing  toe  nails,  disfiguring  scars,  and  other  conditions  of  a  similar  na- 
ture, would  gladly  welcome  nerve  blocking  as  a  medium  for  relieving  them 
of  all  pain  during  operation.  Local  anesthesia  is  also  employed  to  great  ad- 
vantage when  the  operator  has  no  trained  assistant  who  can  aid  in  the  ad- 
ministration of  a  general  anesthetic.  Practically  all  patients  will  submit  to 
nerve-blocking  injections  in  preference  to  general  anesthesia  for  such  operations 
as  the  preparation  of  sensitive  cavities,  curetting  of  pus  pockets,  operations 
upon  the  antrum,  extraction  of  teeth,  removal  of  badly  impacted  third  molars, 
periodontia,  pyorrhea  treatment,  resection  of  alveolar  process,  the  removal  of 
pulps,  the  preparation  of  teeth  for  bridge  work,  as  well  as  other  operations  com- 
ing under  the  observation  of  the  oral  and  dental  surgeon.  If  the  operation  is 
to  be  performed  within  the  oral  cavity,  an  almost  bloodless  field  is  secured, 
which  is  of  great  advantage  to  the  operator,  as  the  patient  can  cooperate  with 
him  as  the  operation  proceeds,  and  the  inspiration  of  blood  and  mucus  is  not 
likely,  as  is  the  case  many  times  when  a  general  anesthetic  is  employed. 
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If  the  patient  is  suffering  from  some  pulmonary  or  circulatory  involve- 
ment, in  most  cases  the  operation  can  be  performed  under  nerve  blocking  with 
little  or  no  appreciable  change  in  the  patient's  general  condition.  The  absence 
of  nausea  and  vomiting  during  or  following  the  operation  is  another  advantage 
in  favor  of  nerve  blocking.  It  is  impossible  to  state  any  definite  rule  as  to 
whether  local  or  general  anesthesia  should  be  employed,  but  in  general  it  can 
be  said  that  when  the  operator  is  familiar  with  the  nerve  blocking  technic  in 
all  of  its  phases,  and  the  area  to  be  oj^erated  upon  is  supplied  by  nerve  trunks 
readily  reached  with  the  needle,  and  the  patient's  confidence  can  be  obtained, 
local  anesthesia  should  be  employed.  In  most  cases  the  confidence  of  nervous 
individuals  can  be  obtained  when  a  proper  explanation  is  given  them  by  the 
operator,  and  with  the  addition  of  a  sedative  drug,  nerve  blocking  can  be 
successfully  employed. 

Nerve -bio  eking"  Anesthesia  can  be  employed  with  great  success  on  chil- 
dren, provided  the  operator  has  obtained  their  confidence.  The  employment 
of  local  anesthesia  on  children  depends  on  whether  or  not  the  operator  can 
obtain  their  confidence,  and  once  their  confidence  has  been  obtained,  these 
little  patients  feel  very  grateful,  and  the  dental  operations  which  can  be 
performed  are  unlimited.  Many  times  the  dentist  is  called  upon  to  remove 
badly  broken-down  first  permanent  molars  or  to  prepare  cavities  or  remove 
pulps  in  these  teeth,  and  nerve  blocking  is  a  blessing  to  both  the  operator 
and  patient.  The  operator  must  use  tact  and  skill  with  children  and  elimi- 
nate all  fear  and  pain  while  making  the  injection,  which  can  be  done  in  most 
cases. 

Research  workers  have  striven  diligently  to  evolve  methods  of  producing 
anesthesia  by  nerve-blocking  in  oral  surgery,  head  surgery,  and  operative 
dentistry  while  the  patient  is  fully  conscious.  Such  hope  is  now  a  reality, 
as  pain  can  be  eliminated  through  the  practical  application  of  some  form  of 
local  anesthesia.  In  making  this  statement  the  author  does  not  wish  to  be- 
little general  anesthesia,  especially  nitrous  oxid  and  oxygen  in  any  way  what- 
soever, as  it  is  far  from  his  intention  to  detract,  in  the  least  possible  way, 
from  that  general  anesthetic  which  has  been  and  is  so  valuable  to  both  the  oral 
and  dental  surgeon.  Nitrons  oxid  and  oxygen  is  a  very  valnaMe  general 
anesthetic,  and  certainly  lias  its  place  just  the  same  as  local  anesthesia,  and 
it  is  far  better  for  the  operator  or  anesthetist  to  he  faniUiar  not  only  with 
local  anesthesia  in  all  of  its  phases,  hut  general  anesthetics  in  all  of  their 
phases,  and  lh(  a  select  the  aii(sth(lir  in  accordance  irllh  the  indications  and 
contraindicaHons  of  the  individual  patient.  Tlicre  are  certain  operations 
and  certain  types  of  patients,  as  classified  elsewhere,  which  demand  general 
anesthesia.  The  same  lliinii-  holds  good  i'ov  local  anesthesia.  The  face,  jaws, 
neck  and  cranium  offer  part  icuhirly  ravoral)le  fields  for  operations  under 
local  anesthesia,  for  flie  nerves  li;i\-e  in  most  cases  a  definite  location  and  their 
accessibility  makes  some  I'ofin  ol  iiii\e  hldcking  an  easy  iM'ocednre,  when 
the  operator  understands  the  technic. 

The  accompanying  chart  shows  the  ;iii1lior's  (dassifieal  imi  of  local  anes- 
thesia.    Each  division  will  Ix;  discnssed  under  ils  respective  heading. 
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CHAPTER  IV 
METHODS  OF  APPLYING  LOCAL  ANESTHETICS 

Local  anesthetics  are  ai3pliecl  as  follows: 

1.  Hypodermic  injections. 

2.  Spraying  and  swabbing. 

3.  Direct  application. 

4.  Instillation. 

Hypodermic  Method. — The  invention  and  practical  application  of  the  hy- 
podermic syringe  has  really  been  the  making  of  local  anesthesia,  inasmuch 
as  the  anesthetizing  solution  can  be  injected  into  the  deep  tissues  for  the  pur- 
pose of  blocking  the  nerve  trunks,  or  it  can  be  injected  beneath  the  skin  or  the 
mucous  membrane,  in  order  to  produce  terminal  anesthesia.  In  addition  to 
being  able  to  inject  the  solution  into  the  deep  tissues,  it  also  gives  us  a  method 
whereby  an  accurate  and  known  amount  of  the  solution  can  be  used. 

An  efficient  working  hj^podermic  sj^ringe  is  a  wonderfully  useful  appliance 
and  there  have  been  some  controversies  as  to  whom  the  credit  belongs  for  its  in- 
vention. In  1853  Wood  introduced  a  hypodermic  syringe  which  he  invented, 
and  most  writers  give  him  credit  for  being  the  originator.  He  wrote  nu- 
merous articles  and  gave  many  practical  demonstrations  which  popularized 
the  syringe  almost  the  world  over.  In  1862  an  excellent  hypodermic  syringe 
was  manufactured  in  France,  which  was  somewhat  similar  to  the  hypodermic 
syringe  used  today.  It  is  of  interest  to  note  the  rapid  strides  that  have  been 
made  in  perfecting  syringes  within  recent  years,  and  so  many  improvements 
have  been  made  that  we  are  now  able  to  state  that  the  hypodermic  syringe 
has  reached  a  high  state  of  perfection.  It  is  absolutely  essential  that  the  opera- 
tor use  an  efficient  syringe  and  tlie  proper  needles  for  making  the  various  in- 
jections. 

The  hypodermic  iiictliod  of  local  aiiostliesia  embodies  a  number  of  highly 
important  features,  and  to  overlook  any  o)ie  feature  may  be  the  cause  of 
failure. 

Important  Factors  to  Remember  to  Achieve  Success. — The  operator  must 
adhere  to  llio  following'  in  ordci-  1o  obtain  siiccess: 

1.  Strict  adherence  to  asepsis. 

2.  A  most  thorough  knowledge  of  all  analoinic  parts. 
3'.  The  technic  must  be  mastered. 

4.  Diagnosis  of  all  existing  condil  ions. 

5.  Judicious  selcftion  of  1lic  (-(jn-cct  nidliod  lo  l,i!  (■ni|)l()y<'(l  in  each  in- 
dividual case. 
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6.  The  syringe  must  be  of  proper  size  and  construction,  and  must  not 

leak. 

7.  The  syringe  should  assume  the  position  in  the  hand  similar  to  that 
of  a  pen  in  writing  while  the  needle  is  being  inserted  in  the  proper  direction 
in  the  tissues. 

8.  There  should  be  no  lateral  pressure  on  the  syringe  in  order  to  eliminate 
the  possibility  of  breaking  the  needle. 

9.  Proper  needles  must  be  used  for  the  various  injections. 

10.  The  needles  should  be  of  certain  known  lengths  and  diameters  and 
have  the  proper  bevel.  Iridioplatinum  needles  are  preferred  because  they  can 
be  sterilized  in  flame,  and  will  not  break  easily. 

11.  Other  necessary  hypodermic  equipment,  which  has  been  carefully 
selected,  should  be  on  hand  and  ready  to  use. 

12.  The  needle  should  never  be  inserted  into  the  tissue  up  to  the  hub,  for 
if  it  is  accidentally  broken,  considerable  difficulty  may  be  encountered  in  its 
removal.  It  is  always  advisable  to  leave  at  least  one  centimeter  of  the  needle 
in  view. 

13.  While  inserting  the  needle  the  wrist  should  be  perfectly  free  and  re- 
laxed. 

14.  The  hand  must  be  trained  in  order  to  skilfully  manipulate  the  syringe, 
and  only  one  hand  should  be  used,  the  other  hand  taking  care  of  the  tongue, 
cheek,  etc. 

15.  The  needle  should  be  moved  back  and  forth  slightly  while  the  solution 
is  being  discharged. 

16.  The  area  for  the  insertion  of  the  needle  must  be  free  from  moisture, 
and  a  germicidal  solution  properly  applied. 

17.  The  use  of  an  isotonic  (Ringer)  sterile  anesthetic  solution  containing 
a  known  amount  of  the  anesthetic  and  vaso-constricting  agent. 

18.  The  injecting  solution  should  contain  a  sufficient  amount  of  adrenalin 
or  synthetic  suprarenin  to  maintain  anesthesia.  The  time  element  depends  on 
the  amount  of  adrenalin  or  synthetic  suprarenin  employed. 

19.  The  anesthetizing  solution  must  correspond  to  the  physical  laws  of 
osmotic  pressure  and  the  physiologic  laws  which  govern  the  functions  of  the 
tissue  cells. 

20.  A  known  quantity  of  the  solution  should  be  injected,  the  amount  de- 
pending upon  the  nerve  trunk  or  trunks  to  be  blocked  and  the  skill  of  the 
operator. 

21.  The  solution  should  be  near  the  body  temperature  when  injected. 

22.  The  solution  must  be  injected,  always  observing  Laewen's  rule  to 
inject  slowly. 

23.  Never  inject  the  solution  for  deep  injections  beneath  tlie  periosteum, 
into  ligaments  or  muscle  tissue. 

24.  Always  wait  a  sufficient  length  of  time  to  allow  the  anesthetic  to 
anesthetize  the  part  before  starting  to  operate. 
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25.  Always  be  positive  that  anesthesia  has  been  secured  before  attempt- 
ing to  remove  a  pulp,  extract  a  tooth,  or  do  other  operations.  Test  out  the 
case  carefully  and  ascertain  what  depth  of  anesthesia  has  been  secured. 

26.  If  you  have  failed  to  secure  a  satisfactory  anesthesia,  make  the  in- 
jection again,  provided  the  patient's  physical  condition  will  permit  it. 

27.  Never  inject  any  more  of  the  solution  than  is  absolutely  necessary, 
and  always  see  how  little,  instead  of  how  much,  you  can  inject. 

28.  Always  obtain  and  maintain  the  confidence  of  the  patient.  Promise 
your  patients  you  will  not  hurt  them,  and  then  keep  your  word. 

29.  If  you  fail,  remember  it  is  undoubtedly  your  faulty  technic  and  not 
the  method. 

Spraying-  and  Swabbing  Method. — Local  anesthesia  can  be  produced  by 
swabbing  or  spraying.  The  swabbing  process  consists  of  applying  the  local 
anesthetic  powder  direct  to  the  mucous  membrane,  or  a  solution  of  local 
anesthetic  by  the  aid  of  cotton  or  gauze  upon  a  wooden  applicator.  The  ap- 
plication of  the  local  anesthetic  through  the  use  of  the  swab  is  employed  to 
a  considerable  extent  by  the  nose  and  throat  specialists  for  anesthetizing 
mucous  membranes  for  various  nasal  and  throat  operations.  Some  throat 
specialists  attempt  to  employ  this  method  exclusively  for  anesthetizing  the 
tonsils  for  tonsillectomy,  but  it  is  not  to  be  recommended  for  surgery  of  this 
kind  because  the  anesthetic  in  many  instances  does  not  penetrate  and  permeate 
to  a  sufficient  depth  to  enable  the  surgeon  to  perform  the  operation  without 
inflicting  pain. 

The  solution  generally  used  in  the  past  for  this  method  was  an  aqueous 
solution  containing  10  per  cent  of  cocain,  and  5  per  cent  carbolic  acid,  however, 
some  operators  used  a  solution  of  cocain  and  adrenalin.  Three  to  five  ap- 
plications are  usually  required  to  produce  anesthesia,  but  since  the  introduc- 
tion of  less  toxic  synthetic  anesthetics,  cocain  at  the  present  time  is  not  being 
used  to  such  an  extent  as  in  the  past.  The  applicator  is  moistened  in  adrenalin 
solution,  the  excess  removed  from  it,  and  then  dipped  into  the  powdered  anes- 
thetic. The  crystals  of  the  anesthetic  adhere  to  the  moist  cotton  held  by  the 
applicator;  the  surplus  is  removed,  and  the  applicator  is  then  carried  to  the 
mucous  membrane  and  swabbed  back  and  forth  over  the  entire  surface,  using 
enough  pressure  to  massage  the  surface  of  the  mucous  membrane,  which  will 
aid  in  causing  absorption  of  the  anesthetic.  There  should  be  an  interval  of 
five  minutes  allowed  to  elapse,  and  then  a  second  application  can  be  given. 
After  the  second  application,  if  the  anesthesia  is  not  profound,  a  third  appli- 
cation should  be  made. 

The  advantages  of  applying  the  poAvdered  local  anesthetic,  instead  of  the 
solution,  are  the  comparatively  infrequent  toxicity  and  the  speed  of  produc- 
ing a  profound  anesthesia. 

Operators  who  use  cocain,  instead  of  the  more  recent  and  safer  drugs,  em- 
ploy from  4  to  10  per  cent  solution  for  application  to  the  nasal  septum.  How- 
ever, if  the  application  is  to  be  made  to  the  eye,  a  solution  of  from  10  to  20  per 
cent  is  employed,  as  only  a  small  quantity  of  the  solution  is  absorbed. 
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It  appears  to  tlie  author  that  strong'  solutions  of  cocain  are  nearly  al- 
ways unnecessary,  since  much  Aveaker  solutions  induce  profound  anesthesia  of 
the  mucous  membrane,  if  properly  employed.  It  is  self-evident  that  a  solution 
of  a  low  percentage  of  2  or  3  per  cent,  if  i:)roperly  applied,  will  give  much 
better  results  than  a  solution  of  20  per  cent,  used  improperly. 

One  of  the  greatest  mistakes  made  by  both  the  nose-and-throat  specialist 
and  the  dentist  in  applying  a  local  anesthetic  to  the  mucous  surface  is  that 
they  do  not  paint  the  entire  surface  of  the  mucous  membrane,  and  do  not  allow 
sufficient  time  for  absorption  before  beginning  to  operate. 

Many  rhinologists  cleanse  the  surface  with  a  spray,  and  then  apply  the 
powdered  anesthetic  direct  to  the  mucous  membrane  with  an  applicator, 
first  dipping  the  applicator  in  a  solution  of  adrenalin.  After  the  anesthetic 
has  been  applied  to  the  mucous  membrane,  it  stimulates  the  flow  of  mucus 
which  may  prevent  the  anesthetic  from  permeating  the  tissues.  The  mucus 
may  adhere  to  the  applicator,  and  when  this  occurs  fresh  cotton  or  gauze 
should  be  used  on  another  applicator.  The  mucous  membrane  lining  the  nasal 
cavity,  and  also  the  tissues  situated  within  the  field  of  the  oral  and  dental 
surgeon,  are  readily  reached  by  the  swab  in  most  cases.  However,  if  any 
part  is  not  accessible,  it  will  be  found  that  the  spray  is  very  useful,  for  it  can 
be  employed  to  advantage  in  securing  anesthesia  of  those  parts  which  can 
not  be  readily  reached  by  the  swab.  When  the  spray  is  employed,  great 
care  should 'be  taken  not  to  use  an  excess  of  the  solution,  but  only  to  spray 
enough  to  moisten  the  surface  of  the  mucous  membrane.  (The  technic  of  block 
anesthesia  for  tonsillectomy,  which  was  introduced  by  the  author  to  the 
eye,  ear,  nose,  and  throat  specialists,  is  given  in  Chapter  XXXIII.) 

Swabbing  Method. — The  swabbing  method  is  of  some  advantage  to  the 
oral  and  dental  surgeon  in  applying  the  powdered  anesthetic,  or  a  strong 
aqueous  solution  to  the  mucous  membrane  prior  to  making  a  deep  nerve 
blocking  injection. 

In  addition  to  applying  the  pow^lered  local  anesthetic  or  aqueous  solu- 
tion, gratifying  results  can  also  be  obtained  by  saturating  a  small  piece  of 
gauze  and  holding  it  in  contact  with  the  part  for  several  minutes.  This  method 
of  application  can  be  utilized  to  advantage  in  allaying  the  hypersensitiveness 
of  the  soft  palate  and  other  parts  prior  to  taking  an  impression  for  a  den- 
ture. The  prosthetist  will  find  many  times  that  this  simple  method  will  save 
him  a  lot  of  time  and  trouble,  by  the  avoidance  of  nausea,  when  taking  impres- 
sions. 

The  Spray. — The  first  spraying  apparatus  was  introduced  by  Richardson 
in  1866,  in  which  he  sprayed  sulphuric  ether  upon  the  tissue  in  order  to  pro- 
duce local  anesthesia.  Later  on,  ethyl  chlorid  and  other  highly  volatile  sub- 
stances were  employed.  This  method  of  anesthesia  is  of  some  value,  if  used  in 
an  intelligent  manner,  and  applied  only  when  indicated.  A  description  of  its 
methods  and  uses  wdll  be  given  under  the  heading  of  "Refrigerant  Anal- 
gesics." 

Direct  Application  Method. — By  direct  application  is  meant  the  applying 
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of  the  local  anesthetic  to  the  tissues  such  as  the  mucous  membrane,  through 
the  medium  of:  (1)  A  swab  with  applicator.  (2)  A  tampon  containing  the 
aqueous  anesthetic  solution.  (3)  Applying  the  powdered  anesthetic  direct  to 
the  part. 

The  direct  application  method  is  used  with  success  in  the  treatment  of 
affections  of  the  nose  and  sinuses.  The  anesthetic  is  applied  to  the  part  with 
a  tampon,  which  has  been  soaked  in  the  solution,  and  left  in  place  from  five  to 
fifteen  minutes.  The  solution  used  is  either  10  per  cent  cocain  plus  adrenalin, 
or  a  20  per  cent  solution  of  procain  j)lus  adrenalin.  This  method,  if  properly 
applied,  not  only  gives  satisfactory  anesthesia,  but  in  addition  it  produces  a 
contraction  of  the  mucous  membrane  which  will  permit  a  most  thorough  exam- 
ination, and  enables  the  surgeon  to  operate  upon  the  mucous  membrane  and  ad- 
jacent parts. 

Insufflation  Anesthesia. — Petach  succeeded  in  anesthetizing  the  upper  an- 
terior teeth  and  the  lower  part  of  the  nostrils  with  a  solution  of  cocain.  He 
demonstrated  his  findings  to  the  profession  in  1884,  and  called  this  method 
"Insufflation  Method  of  Local  Anesthesia."  In  1908  de  Terra  improved  the 
technic  and  presented  it  to  the  profession.  This  technic  was  as  follows.  For 
anesthetizing  the  upper  right  central  and  lateral,  he  applied  the  local  anes- 
thetic solution  on  a  tampon  through  the  nostril  on  the  right  side,  and  vice 
versa  for  the  teeth  on  the  left  side.  The  patient  sits  in  an  upright  position 
with  the  head  tipped  downward.  De  Terra  used  a  cocain  adrenalin  solution 
and  applied  it  to  the  mucous  membrane  in  the  nasal  cavity,  directly  over  the 
centrals  and  laterals  with  a  tampon  which  had  been  saturated  in  the  anesthetic 
solution.  Prinz  says  that  "the  intimate  relationship  of  the  anterior  superior 
dental  nerve  with  the  nasal  mucous  membrane  explains  satisfactorily  the  anes- 
thesia of  the  upper  teeth  following  anterior  intranasal  anesthesia,  for  in  47  per 
cent  of  the  cases  the  cocain  tampon  is  separated  from  the  anterior  superior  dental 
branch  by  only  the  mucous  membrane,  and  in  53  per  cent  of  the  cases  the  tampon 
is  separated  by  a  very  thin  lamina  of  osseous  tissue  through  which  it  is  easy  to 
conceive  the  anesthetic  readily  reaches  the  nerve."  The  author  has  employed 
this  method  in  quite  a  number  of  cases,  with  satisfactory  results  for  operations 
involving  the  incisors.  In  most  cases  the  lingual  side  must  be  blocked.  A  20 
per  cent  solution  of  procain  with  adrenalin  is  employed. 

Instillation  Method. — The  instillation  method  is  defined  as  the  process  of 
dropping  the  local  anesthetic  solution  upon  the  tissue  or  into  a  cavity.  This 
method  is  employed  most  frequently  by  ophthalmologists  in  dropping  a  local 
anesthetic  solution  into  the  eye.  Koller  demonstrated  this  method  in  1884. 
The  cornea  can  be  quickly  and  easily  anesthetized  for  the  removal  of  foreign 
bodies  by  introducing  one  drop  of  a  4  per  cent  solution  of  cocain,  or  a  20  per 
cent  solution  of  procain,  repeating  1he  process  several  times  with  two  or  three 
minute  intervals. 

Many  ophthalmologisls  ciiiplrjv  a  5  per  cent  solution  of  cocain,  using  a  med- 
icine dropper  and  placing  one  niiiiiin  in  Hie  eye,  and  in  a  few  miinites  repeating 
until  three  or  four  appliealions  liavf  hccii  made,  wliich  is  sufficient  to  anesthetize 
the  cornea  for  the  removal   of   roi«i<:n   l)odies. 


CHAPTER  V 
METHODS  OF  PRODUCING  LOCAL  ANESTHESIA 

Local  anesthesia  is  produced  by  three  different  metliods,  which  are: 

1.  Paralyzant  analgesics. 

2.  Refrigerant  analgesics. 

3.  Nerve  compression  and  anemia. 

Paralyzant  Analgesics 

Definition. — Paralyzant  analgesics  are  drugs  having  a  specific  paralyzant 
action  upon  sensory  nerve  trunks,  nerve  branches  or  nerve  endings.  A  local 
anesthetic  can,  therefore,  be  defined  as  an  agent  which  is  endowed  with  a 
specific  paralyzant  action  upon  nerve  tissue  and  when  injected  possesses  the 
power  of  rendering  a  circumscribed  area  insensible  to  pain.  A  definition 
which  could  be  used,  but  which  is  not  absolutely  correct,  is:  "A  local 
anesthetic  is  an  agent  that  anesthetizes  only  the  part  to  which  it  is  ap- 
plied." The  latter  definition  does  not  hold  good  with  nerve  blocking,  inas- 
much as  by  this  method  the  tissue  at  a  distance  is  blocked,  or,  in  other  words, 
distal  to  the  point  of  injection,  while  the  latter  definition  states  that  only 
the  part  injected  is  anesthetized.  This  is  quite  true  if  infiltration  anesthesia 
is  used,  or,  in  other  words,  if  the  anesthetic  solution  is  injected  directly  into  the 
tissue  that  is  to  be  operated,  or  is  injected  near  the  tissue  to  be  operated 
and  allowed  to  infiltrate  the  operative  area,  while  in  nerve  blocking  all 
sensation  is  blocked  in  a  circumscribed  area,  which  in  many  cases  is  located 
quite  a  distance  from  the  point  of  injection. 

Division  of  Local  Anesthetics. — Prinz  divides  local  anesthetics  into  tAvo 
forms,  that  is,  the  primary,  or  true ;  and  secondary,  or  painful.  A  true  local 
anesthetic  is  one  that  is  endowed  with  the  power  of  acting  immediately  upon 
the  terminal  nerve,  while  the  secondary,  or  painful,  are  those  anesthetics 
which  are  endowed  with  the  power  of  being  very  slow  in  action  before  in- 
sensibility to  pain  in  the  part  takes  place,  which  is  succeeded  by  a  period  of 
intense  irritation. 

Examples  of  the  primary  true  local  anesthetics  are  procain,  apothesin, 
quinin  and  urea,  cocain,  eucain,  etc.,  while  examples  of  the  secondary  or  painful 
anesthetics  are  certain  essential  oils,  sodium  bromid,  potassium  bromid,  etc. 
"We  might  add  here  that  within  recent  j^ears  several  insoluble  synthetic 
anesthetics  have  been  prepared  and  are  endowed  with  a  marked  local  analgesic 
power  when  applied  to  an  excoriated  or  abraded  painful  mucous  membrane 
or  skin  surface.    These  agents  are  practically  insoluble  in  water  or  body  fluids, 
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and  as  a  result  are  practically  nontoxic,  due  to  very  slow  absorption.  Ex- 
amples of  such  compounds  are  orthoEorm,  and  ortlioform  new,  propaesin, 
eycloform,  subcutin,  anestliesin,  etc. 

The  soluble  local  anesthetics  are  those  which  are  injected  into  the  tissue 
Avith  a  hypodermic  syringe  and  examples  of  such  are  procain,  cocain,  apothesin, 
quinin  and  urea,  alypin,  stovain,  eucain,  etc. 

Action  of  Local  Anesthetics. — According  to  the  conception  of  Preyer, 
local  anesthesia  is  produced  as  follows,  using  cocain  as  an  example:  cocain 
possesses  a  definite  and  distinct  affinity  for  the  protoplasm  of  the  nerve  cell, 
and  when  the  anesthetic  solution  comes  in  contact  with  the  nerve  tissue,  a 
labile  union  is  formed  which  lasts  for  a  short  time,  thus  bringing  about  a 
state  of  anesthesia.  When  this  temporary  union  is  broken,  which  is  brought 
about  by  the  dissemination  and  absorption  of  the  anesthetic,  the  original 
form  of  cocain  is  split  up  into  simpler  or  less  complex  compounds,  and  sen- 
sation returns  to  the  parts  injected.  It  seems  that  the  nerve  tissue  has  the 
power  to  first  combine  or  form  a  temporary  union  in  some  unknown  way 
with  the  anesthetic,  and  after  a  time  it  is  endowed  with  the  power  to  rid 
itself  of  the  anesthetic  by  causing  a  breaking  down  of  the  compound.  All 
local  anesthetics  to  be  effective  should  be  capable  of  absorption,  therefore, 
if  a  soluble  local  anesthetic  is  applied  topically  to  the  mucous  membrane, 
absorption  takes  place  and  a  superficial  anesthesia  is  produced..  If  a  local 
anesthetic  is  applied  to  the  unbroken  skin,  no  anesthesia  will  be  produced 
as  the  horny  layer  of  the  skin  prevents  absorption  and  the  anesthetic  so- 
lution must  therefore  be  injected  with  a  hypodermic  syringe  in  order  that 
the  solution  reach  the  terminal  nerve  endings.  When  injecting  the  solu- 
tion into  the  tissue  it  is  imperative  that  rapid  absorption  by  the  injected  part 
be  prevented,  which  is  accomplished  by  two  methods,  fitst,  by  the  addition  of  a 
vaso-eonstricting  drug  to  the  injecting  solution,  such  as  adrenalin  or  synthetic 
suprarenin;  second,  by  the  application  of  a  bandage  near  the  point  of  injection. 
The  latter  method  is  of  little  or  no  value  in  block  anesthesia  for  oral  and  dental 
surgery,  as  it  is  difficult  or  impossible  to  apply  the  bandage,  owing  to  the 
shape  of  the  anatomic  parts  of  the  head  and  neck,  but  the  bandage  has  prac- 
tical merit  for  general  surgery,  as  for  the  amputation  of  an  extremity,  such 
as  a  toe,  finger,  arm,  or  leg. 

Paralyzant  analgesics  are  not  only  of  value  in  the  production  of  local 
anesthesia  for  surgery,  b.ut  are  valuable  in  the  treatment  of  certain  reflex  con- 
ditions, such  as  hypersensitiveness  of  the  mucous  membrane  of  the  mouth, 
especially  in  the  soft  palate  region.  Many  operators  have,  no  doubt,  experi- 
enced difficulty  in  taking  impressions  for  dentures  in  the  mouths  of  certain 
patients. 

Neuralgia  is  also  helped  many  times  by  the  apj)lication  of  a  local  anesthetic. 

Within  recent  years  the  therapeutic  value  of  local  anesthetics  in  the 
treatment  of  inflammation  has  been  called  to  the  attention  of  the  profession 
and  they  have  been  employed  by  many  of  its  members. 
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Speiss  "was  one  of  the  first  to  advocate  a  local  anesthetic  in  the  treatment 
of  inflammation.  He  says:  "When  the  exposed  nerve  fibers  are  brought  in  di- 
rect contact  Avith  the  anesthetic,  they  at  once  become  insensible,  but  the  anes- 
thetic'must  not  interfere  with  the  blood  vessels  or  act  as  a  vasoconstrictor.  The 
important  factor  in  this  treatment  seems  to  be  to  bring  and  to  hold  the  local  anes- 
thetic in  close  contact  with  the  wound  surface  until  all  subjective 
pain  is  more  or  less  abolished,  and  to  keep  the  wound  surface  in  this  analgesic 
state."  Procain  is  ideal  for  this  purpose  and  does  not  possess  the  vasocon- 
stricting  power  of  cocain,  and  is  ideal  to  treat  abraded  and  lacerated  tissue, 
antrum  cases,  painful  sockets,  etc. 

NERVE  COMPRESSION  AND  ANEMIA 

Anesthesia  produced  through  the  method  of  nerve  compression  and  anemia 
is  of  little  importance  to  the  oral  and  dental  surgeon  with  the  exception 
that  it  can  be  used  to  advantage  to  reduce  or  eliminate  the  pain  while  ad- 
vancing the  needle  through  the  skin  for  extraoral  injections.  The  compression 
of  nerve  trunks  was  one  of  the  first  methods  to  be  of  any  real  service  in  local 
anesthesia.  It  was  practiced  in  the  Seventeenth  Century  by  the  Arabs,  and 
even  at  the  present  time  some  special  bandage  or  tourniquet  is  employed  to 
produce  compression. 

The  Tourniquet. — The  best  form  of  tourniquet  used  today,  and  which  is 
indeed  a  very  popular  one,  is  known  as  the  Esmarch  elastic  bandage.  AYhen 
this  bandage  is  properh^  applied,  it  Avill  in  most  cases  produce  anesthesia 
of  the  part  distal  to  the  bandage.  It  can  be  used  for  minor  operations  on 
the  toes  and  fingers.  This  plan  of  producing  local  anesthesia  will  never 
become  popular  on  account  of  the  pain  the  bandage  produces  from  pressure, 
the  time  necessary  to  produce  anesthesia  and  its  uncertainty.  Prolonged  com- 
pression, as  from  a  bandage,  may  lead  to  atrophic  changes.  A  striking  ex- 
ample of  this  is  in  paralysis  of  the  arm  following  a  general  anesthetic  when 
the  muscles  have  been  completely  relaxed  and  the  arm  allowed  to  hang  over 
the  edge  of  the  operating  table  or  in  some  abnormal  position  which  causes  com- 
pression on  the  branches  of  the  brachial  plexus,  thus  producing  complete  anes- 
thesia or  paralysis. 

There  is  also  danger  of  causing  gangrene  if  pressure  is  applied  to  a 
part  extending  over  a  period  of  time,  especiall}^  if  the  pressure  is  combined 
M-ith  anemia  of  the  tissue. 

Esmai-ch  Bandage. — The  application  of  the  Esmarch  bandage  to  an  ex- 
tremity for  confining  the  local  anesthetic  which  is  given  under  "intravenous 
anesthesia,"  is  of  great  value.  The  analgesic  or  numbing  effect  caused  by  pres- 
sure upon  any  part  of  the  body  is  well  known  to  all.  Almost  every  individual 
has  had  the  experience  of  his  foot  or  arm  "going  to  sleep,"  so-called  by  the 
layman,  which  is  caused  by  pressure  on  the  arm  or  limb  in  being  held  in  an 
abnormal  position  indefinitely.    It  is  possible  to  carry  the  analgesic  stage  to 
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such  a  deptli  as  to  cause  depression  of  both  the  painful  and  tactile  impressions. 
The  analgesic  effect  is  produced  in  two  ways: 

1.  By  a  diminution  of  blood  in  the  part. 

2.  By  thoroughly  paralyzing  the  nerve  endings  of  the  part  due  to  the 
pressure. 

As  before  stated,  nerve  compression  is  of  no  practical  value  in  oral  and 
dental  operations,  with  the  exception  of  producing  a  local  analgesic  effect 
of  the  skin  where  the  needle  is  to  be  inserted  through  it  for  making  extraoral 
injections.  This  is  accomplished  by  picking  up  the  skin  between  the  thumb 
and  index  finger  and  squeezing  it  considerably  for  two  or  three  minutes,  which 
will  produce  anemia  of  the  part,  and  the  pressure  will  paralyze  the  peripheral 
nerve  endings  which  will  render  the  part  partially  insensitive. 

REFRIGERANT  ANALGESICS 

Eefrigerant  analgesics  are  those  substances  which  cause  a  rapid  abstrac- 
tion of  heat  from  the  tissues,  thereby  producing  diminished  sensation,  and 
their  prolonged  application  produces  local  anesthesia.  The  temperature  of 
the  tissues  is  rapidly  lowered,  and  the  terminal  nerve  endings  are  rendered  in- 
capable of  receiving  painful  afferent  impulses. 

The  method  of  producing  local  anesthesia  through  the  application  of 
refrigerant  agents  has  in  the  past  been  used  to  considerable  extent,  but  at  the 
present  time  has  been  replaced  by  more  efficient  methods.  Arnott  in  1848 
employed  the  ''means  of  cold"  in  producing  anesthesia  for  surgery.  He  em- 
ployed a  mixture  of  ice  and  salt  which  was  placed  in  rubber  bags  and  ap- 
plied to  the  part  to  be  operated.  Anesthesia  v/as  confined  to  the  outer  part 
of  the  skin  and  practically  no  anesthesia  was  obtained  in  the  tissues  ex- 
tending beneath  the  surface.  This  method  is  of  exceptional  value  in  skin 
grafting  by  Reverdin's  method,  where  small  fragments  of  epidermis  are  re- 
moved. The  author  has  removed  small  pieces  of  epidermis  for  the  purpose 
of  skin  grafting  by  applying  ice  to  the  skin  and  allowing  it  to  remain  for 
several  minutes;  the  anesthesia  is  sufficient  to  alloAv  the  skin  to  be  removed 
without  pain  to  the  patient. 

Sulphuric  Ether. — Sulphuric  ether  was  first  used  as  a  refrigerant  anal- 
gesic by  dropiDing  it  into  the  wound. 

As  stated,  Richardson  devised  tbe  first  spraying  apparatus  whereby 
the  ether  could  be  sprayed  ti[)o)i  tin;  field  of  operation.  He  also  used  chloro- 
form in  the  same  apparatus.  This  ether  spray  was  equipped  with  a  metal 
tube,  on  the  end  of  which  was  attached  a  very  fine  point.  To  the  metal  tube 
was  attached  a  rubber  bulb  which  was  used  to  force  air  iiitf)  Hie  boltle  which 
displaced  the  solution.  AVlien  the  ether  was  sprayed  against  the  tissue 
it   evaporated   quickly,   thereby   lowerijig   the   tissue   temperature.     It  is   an 
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easy  matter  to  reduce  the  temperature  to  a  miuimum  of  20°  C,  with  the 
ether  spray. 

Technic. — The  technic  for  usiug-  the  ether  spray  is  to  hold  the  nozzle  at 
a  distance  of  6  cm.  from  the  part  to  be  anesthetized  while  a  small  spray  is  di- 
rected upon  the  part.  A  pure  water-free  ether  is  necessarj^,  similar  to  that 
used  for  general  anesthesia,  having-  a  boiling  point  of  95°  ¥.,  and  a  specific 
gravity  of  .720. 

Ethyl  ether  has  a  chemical  formula  of  (CJ'Io)^^,  and  for  the  l)est  re- 
sults it  should  be  at  least  95  per  cent  pure.  Its  boiling  point  is  95°  F., 
is  highly  volatile  and  inflammable,  and  when  its  vapor  is  mixed  with  air 
and  ignited,  it  will  explode  violently.  It  should,  therefore,  not  be  used  near  a 
flame  or  an  actual  cautery. 

Ethyl  Chlorid. — This  compound  has  the  chemical  formula  of  CoH^Cl. 

Synonyms. — Kelene;  narcotile  and  antidolorine.     It  is  a  colorless,  highly 


Fig.   14. — luhyl  chlorid  container,  composed  of  glass  and  equipped   witli  a  metal  nozzle. 


volatile,  mobile  liquid,  and  has  a  characteristic,  agreeable  odor  and  burn- 
ing taste.  It  boils  at  55°  F.,  and  is  highly  inflammable  and  should  not  be 
employed  near  a  flame  or  actual  cautery.  It  is  best  preserved  in  hermetically 
sealed  glass  or  metal  containers. 

In  1867  Rottenstein  employed  ethyl  chlorid  as  a  refrigerant  in  the  pro- 
duction of  local  anesthesia.  Within  a  short  time  it  became  very  popular  in  both 
the  medical  and  dental  professions.  "When  it  was  found  that  ethyl  chlorid 
would  produce  local  anesthesia,  it  caused  the  ether  spray  to  be  abandoned. 
Ethyl  chlorid  is  more  volatile,  has  a  lower  boiling  point,  will  produce  evapora- 
tion much  quicker,  and  is  far  more  pleasant  to  the  patient  than  ether. 

The  most  efficient,  highly  volatile  agents  are  ethyl  chlorid,  methyl  chlorid, 
rhigolene,  and  carbon  dioxicl  gas.  These  agents,  when  released  from  pressure 
from  their  container,  at  ordinary  room  temperature  change  rapidly  to  a 
gas.  These  agents  were  formerly  manufactured  abroad,  especially  in  Switzer- 
land and  France,  but  Avithin  recent  years  they  have  been  prepared  in 
the   United   States,   and   their   purity   is   equal   to    the   imported   compounds. 
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Ethyl  chlorid  is  put  up  in  10  to  100  c.c.  in  either  glass  or  metal  con- 
tainers. These  tubes  are  very  efficient  because  they  contain  a  metal  cap 
with  a  right  angle  tube,  and  when  ready  for  use  a  small  lever  is  raised 
which  allows  the  ethyl  chlorid  to  escape  through  a  capillary  opening.  The 
anesthetizing  power  of  highly  volatile  refrigerant  agents  is  in  inverse  pro- 
portion to  their  boiling  point  and  the  lowering  of  the  tissue  temperature 
is  caused  by  rapid  absorption  by  the  dissipation  of  heat.  The  intensity  and 
rapidity  of  anesthesia  depends  upon  the  vascularity  of  the  tissue.  Tissue 
which  is  highly  vascular  is  more  difficult  to  anesthetize  than  tissue  which 
is  not  vascular.  It  must  be  borne  in  mind  that  the  compound  sprayed 
upon  the  tissue  has  no  definite  therapeutic  or  narcotic  action  on  the  periph- 
eral sensory  nerves  at  the  point  where  it  is  applied,  but  anesthesia  is  induced 
by  the  abstraction  of  heat  from  the  tissues. 

A  temperature  of  35°  C.  can  be  easily  reached  if  ethyl  chlorid  is  properly 
applied  to  the  tissue.  This  rapid  evaporation  first  causes  an  immediate  red- 
dening of  the  skin,  rapidly  foUow^ed  by  an  area  of  whiteness  which  indicates 
that  the  skin  is  frozen.  The  spray  should  be  held  a  distance  of  fifteen  inches 
from  the  surface  receiving  the  solution.  If  the  operation  is  on  a  part  in 
which  the  vascularity  can  be  controlled,  much  better  results  will  be  obtained 
by  the  refrigerant  method,  because  a  deeper  and  longer  anesthesia  can  be 
secured  than  in  tissue  that  is  vascular.  When  the  anesthetic  is  applied 
to  a  part  that  is  bloodless,  or  nearly  so,  great  care  should  be  exercised  to 
prevent  permanent  injury. 

In  addition  to  ether,  ethyl  chlorid,  and  methyl  chlorid,  we  have  liquid 
nitrous  oxid,  liquid  or  solid  carbon  dioxid  and  liquid  air.  Liquid  carbon 
dioxid  is  also  known  as  carbon  dioxid  snow.  These  last-named  compounds 
should  never  be  used  for  anesthetic  purposes.  Carbon  dioxid  snow  is  used 
by  dermatologists  in  the  treatment  of  skin  diseases.  There  have  been  placed 
on  the  market  certain  mixtures  of  ethyl  and  methyl  chlorid  in  all  kinds  of 
proportions  under  the  trade  names  of  coryl,  methethyl,  anesthyl,  which  have 
been  employed  to  a  considerable  extent  in  dental  and  oral  surgery,  as  well 
as  in  general  surgery.  The  production  of  local  anesthesia  through  the  me- 
dium of  refrigerant  agents  has  been  attempted  in  numerous  ways,  but  the 
compound  which  is  the  most  popular  is  undoubtedly  ethyl  chlorid.  There- 
fore, we  will  consider  the  practical  application  of  this  agent. 

Local  Anesthesia  by  Ethyl  Chlorid. — The  practical  application  of  ethyl 
chlorid  is  of  value,  if  it  is  used  Avhen  indicated,  and  if  the  attempt  is  not 
made  to  secure  anesthesia  of  deeper  parts  or  of  inflamed  tissues.  Ethyl 
chlorid  is  put  up  in  such  eonvenieiit  form  at  the  present  time  that  the  dentist 
or  physician's  equipment  is  not  complete  without  it.  It  is  a  method  that  can 
be  applied  with  practically  no  previous  training;  about  the  only  thing  that 
must  be  observed  is  an  overfreezing  of  the  tissue. 

Disadvantages.  This  inclliod  lias  five  disadvantages  which  are  as  fol- 
lows: 
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1.  Anesthesia  is  superficial,  lience  oiiI.y  minor  operations  can  be  performed. 

2.  If  the  eth}'!  chloric!  has  frozen  the  part,  it  is  difficult  to  differentiate 
inflamed  or  diseased  tissues  from  normal  tissues. 

3.  The  freezing  of  the  tissues,  especiall}^  if  they  arc  slightly  inflamed, 
n'ill  cause  pain. 

4.  If  used  in  cases  of  pulpitis  or  acute  pericementitis,  it  causes  terrific 
pain. 

5.  It  should  not  be  used  near  an  open  flame. 

Advantages.— The  advantages  of  this  method  are  summed  up  as  fol- 
lows : 

1.  Ease  of  application  and  convenience  with  which  it  can  be  given. 

2.  There  is  practically  no  danger  connected  wuth  it,  "V'^dth  the  exception 
of  overfreezing  the  tissues. 

3.  It  quickly  produces  anesthesia  of  the  mucous  membrane  and  skin,  if 
properly  applied. 

4.  The  anesthesia  produced  in  superficial  tissues  makes  it  an  efficient 
agent  to  eliminate  the  pain  in  the  hypersensitive  patient  when  inserting  the 
needle  at  the  starting  point. 

This  method  should  not  be  used  for  exodontia  operations,  because  the 
prolonged  application  of  the  anesthetic  is  often  more  painful  than  the  opera- 
tion itself,  and  there  is  really  no  indication  for  ever  using  it  for  such  opera- 
tions, for  the  reason  that  we  have  more  efficient  methods  at  our  disposal, 
such  as  block  anesthesia  and  nitrous  oxid-oxygen  anesthesia.  The  author 
speaks  from  experience  v.dien  he  makes  this  statement,  because  he  had  a 
tooth  removed,  and  the  pain  caused  from  the  application  of  the  compound 
was  far  more  excessive  and,  no  doubt,  lasted  much  longer  than  would  have 
been  the  case  if  the  tooth  had  been  extracted  without  an  anesthetic.  The 
author  advises  that  ethyl  chlorid  be  used  for  operations  which  involve  only 
the  superficial  structures. 

Since  the  advent  of  nerve  blocking  there  is  no  particular  use  for  the 
eth}^  chlorid  spray  other  than  to  use  it  as  a  preliminary  agent  for  rendering 
the  mucous  membrane  anesthetic,  and  then  it  is  only  necessarj^  in  the  hyper- 
sensitive or  nervous  individuals. 

Technic. — The  technic  for  apphdng  ethyl  chlorid  to  the  mucous  membrane 
of  the  skin  is  as  follows:  The  Gebauer  tube,  which  contains  the  ethyl  chlorid, 
is  equipped  with  a  nozzle  which  is  capable  of  allowing  a  small  stream  to  es- 
cape. The  stream  is  directed  upon  the  part  to  be  anesthetized  and  is  held 
there  until  the  tissue  turns  white  and  is  covered  with  snow.  It  is  well 
to  apply  vaseline  to  the  tissues  around  the  part  to  be  anesthetized,  and 
good  practice  to  use  gauze  sponges  as  a  packing  to  prevent  the  ethyl  chlorid 
from  running  back  into  the  throat.  It  is  necessary  to  operate  as  quickly 
as  possible  while  the  anesthetic  effect  lasts,  for  it  onh^  takes  a  short  time 
for  the  tissues  to  become  normal. 


CHAPTER  VI 

CLASSIFICATION  OF  NERVOUS  SYSTEM 

The  great  nervous  mechanism  in  man  is  composed  of  two  systems ;  first, 
the  cerebrospinal,  and  second,  the  sympathetic,  which  are  intimately  connected. 
These  two  great  nervous  systems  are  divided  again  as  follows : 


CEREBROSPINAL  NERVOUS  SYSTEM 


Cranial  nerves  l        . 

c,   •      n  i  Peripnerai  nervous   system 

spinal  nerves  ^  •' 

( Brain  f  Central 

Cerebrospinal  axis  J  -I  nervous 

[Spinal  cord   [system 


„  (1.  Cranio-sacral  part 

SYMPATHETIC  NERVOUS  SYSTEM   i  „    ^,  •      ■,      7 

/2.  Tlioracico-lumbar  part 

Tha  neurones  of  the  sympathetic  by  their  position  fall  into  two  groups: 

1.  Central  neurones,  whose  cell  bodies  lie  in  the  brain  and  cord. 

2.  Ganglionic  neurones,  whose  cell  bodies  are  contained  in  the  ganglia  of 
cranial  and  spinal  nerves  and  in  the  vertebral,  prevertebral  and  terminal 
ganglia  of  the  sympathetic  system. 

Sympathetic  neurones  are  efferent  -and  afferent  in  function ;  the  efferent 
neurones  innervate  involuntary  muscles  and  glands  (and  the  sacroplasm  of 
voluntary  muscles — J.  Ramsey  Hunt) ;  the  afferent  neurones  supply  viscera 
and  probably  the  sacroplasm  of  voluntary  muscles.  The  cerebrospinal  nerves 
supply  the  disks  or  sacrostyles  of  voluntary  muscles. 

The  division  of  the  sympathetic  into  cranio-sacral  and  thoracico-lumbar 
parts  is  physiological  rather  than  anatomical  and  has  been  determined  by  the 
response  of  these  two  parts  to  various  drugs. 

The  cranio-sacral  sympathetic  includes  the  sympathetic  neurones  of  the 
third,  fifth,  intermediate,  ninth,  tenth  and  eleventh  cranial  nerves,  and  of  the 
second  and  third  or  third  and  fourth  sacral  nerves,  together  with  their  as- 
sociated ganglionic  neurones  whose  cell  bodies  lie  in  the  ciliary,  spheno- 
palatine, otic  and  submaxillary  ganglia  of  the  trigeminal  nerve  and  in  the 
ganglia  of  the  cardiac,  celiac,  pelvic  and  other  plexuses. 

The  functions  of  the  cranio-sacral  sympathetic  are : 

1.  Pupillary  constriction. 

2.  Accommodation  for  near  vision. 

3.  Motor  to  tensors  of  palate  and  tympanic  membrane. 

4.  Viscero-motor  to  muscle  of  trachea  and  bronchi,  of  lower  esophagus, 

46 


CLASSIFICATION    OF    NERVOUS   SYSTEM 


47 


stomaeli  and  intestine  down  to  splenic  flexure,  and  to  longitudinal  muscle  of 
the  rectum,  bladder,  uterus,  etc. 

5.  Viscero-inliibitory  to  circular  fibers  of  rectum,  bladder,  uterus,  etc. 

6.  Cardiac  inhibitory  to  ganglia  of  the  heart. 

7.  Secretory  to  salivary  glands  and  other  glands  of  the  mouth,  throat, 
nose,  orbit;  trachea  and  bronchi;  esophagus,  stomach,  liver,  pancreas,  etc. 

8.  Vaso-dilator  to  vessels  of  salivary  and  other  glands. 

Thoracico-lumbar  sympathetic,  called  sympathetic  proper  because  it  con- 
tains the  ganglionated  sympathetic  trunk,  includes  the  sj^mpathetic  neurones 
of  the  thoracic  and  first  two  lumbar  nerves  which  form  the  white  rami  com- 
municantes,  together  with  their  associated  ganglionic  neurones,  the  cell  bodies 
of  which  form  the  vertebral  ganglia  of  the  sympathetic  trunk,  the  prevertebral 
ganglia  of  the  cardiac,  celiac  and  pelvic  plexuses  and  other  collateral  and 
terminal  ganglia. 


GANGLIA  OF  SYMPATHETIC  PEOPEE 


1.  Vertebral  in  sympathetic  trunk   (22-24). 

2.  Prevertebral   or  collateral  in   cardiac,   celic, 
]Delvic  and  other  plexuses. 

3.  Terminal  in  organs,  in  circulatory,  respira- 
tory, alimentary  and  genito-urinary  tracts. 


The  vertebral  ganglia  of  the  sympathetic  trunk  are  divided  as  follows: 


VEETEBEAL 
GANGLIA 


3  Cervical 
9  to  12  Dorsal 
4  to     5  Lumbar 
5  Sacral 
1  Coccygeal 


The  ganglia  are  connected  with  the 
central  nervous  system  by  fibers  called 
rami  communicantes. 


The  function  of  the  thoracico-lumbar  system  is  as  follows: 

1.  Cardiac  accelerator. 

2.  Secretory. 

3.  Gastrointestinal  inhibitory  and  motor. 

4.  Dilator  to  the  pupil  and  palpebral  fissure. 

5.  Pilomotor  to  the  hair  muscles. 

6.  Vasomotor  to  blood  vessels. 

7.  Involuntary  to  muscles,  as  protrusor  oculi. 

The  peripheral  cerebrospinal  nervous  system  is  divided,  into: 
12.  Cranial  nerves. 
31  Spinal  nerves. 

Cranial  Nerves. — 

1.  Optic,  special  nerve  of  sight. 

2.  Olfactory,  special  nerve  of  smell. 

3.  Motoroculi,  a  motor  nerve  to  eyeball,  supplying  all  striated  muscles 
of  orbit,  except  superior  oblique  and  lateral  rectus ;  its  sympathetic  fibers 
innervate  the  sphincter  pupillse  and  circular  fibers  of  ciliary  muscle. 
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4.  Trochlear,  motor  nerve  of  eyeball,  supph-ing  the  superior  oblique  mus- 
cles. 

5.  Trigeminus,  the  great  sensory  nerve  of  the  head  and  face  and  motor 
to  the  muscles  of  mastication,  the  mylohyoid  and  anterior  belly  of  digastric ; 
and  through  the  otic  ganglion,  it  innervates  tensor  palati  and  tensor  tympani. 

6.  Abducent,  motor  nerve  to  the   eyeball,   supplying  the  lateral  rectus. 

7.  Facial,  motor  nerve  to  the  muscles  of  expression,  stapedius,  stylo-hyoid 
and  posterior  belly  of  digastric. 

Intermediate  nerve.  The  intermediate  nerve  (giossopalatine  nerve)  is, 
first,  a  nerve  of  special  sense,  taste,  to  the  tongue  anterior  to  the  circumvallate 
papillge;  common  sensory  to  external  meatus  and  a  part  of  the  auricle;  and. 
second,  a  sympathetic-secretory  and  vaso-dilator  to  the  spheno-palatine  and 
submaxillary  ganglia,  (and  probably  the'  otic)  through  which  the  submax- 
illary and  sublingual  and  salivary  glands  (and  probably  the  parotid)  and 
other  glands  of  the  mouth,  throat  and  nose  are  innervated — 

8.  Auditory,  to  the  internal  ear  for  the  special  sense  of  hearing  and 
equilibrium. 

9.  Glosso-pharyngeal,  sensory  nerve  and  nerve  of  taste,  to  the  mucous 
membrane  of  the  fauces  and  base  of  the  tongue,  and  secretory  and  vaso- 
dilator to  parotid  gland  and  small  glands  of  the  mouth  and  tonsils;  motor,  to 
stylopharyngeus. 

10.  Vagus,  a  motor  and  sensory  nerve  supplying  sensory  and  motor 
fibers  to  organs  of  voice  and  respiration  and  the  soft  palate,  the  pharynx, 
esophagus,  stomach,  motor  to  intestines  and  inhibitory  to  heart.  Secretory  and 
vaso-dilator  to  respiratory  and  alimentary  glands. 

11.  Spinal  accessory,  a  motor  nerve  to  the  sternomastoicl  and  trapezius 
muscles. 

12.  Hypoglossal,  the  motor  nerve  of  the  tongue  supplying  all  muscles  of 
the  tongue,  except  glosso-palatinus. 

The  cranial  nerves  may  be  classified  as  follows : 

r  Olfactory,  speeia.!  function  smell, 
1.  SPECIAL       J  Optic,  "  "        sight, 

SENSE        I  Auditory ,       "  "        hearing  and 


equilibrium, 


2.  MOTOR 


MIXED 


f  Motor  oculi 
Trochlear 
Abducens 
Facial 

Spinal  accessory 
Hypoglossal 

Trigeminal 
Intermediate 
Glosso-x^haryngcal    , 
Pneumogastric  or  vagus. 


The  spinal  nerves  are  divided  as  folloAvs: 

8  Cervical.     The  anterior  divisious  of  the  upper  four  form  the  cervical 
plexus ;  the  anterior  division  of  the  lower  four  together  with  that  of  the  first 
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dorsal  form  the  brachial  plexus.  The  posterior  divisions  supply  muscles  and 
skin  of  the  back  of  the  neck  and  occiput. 

12  Dorsal.  Their  posterior  divisions  pass  backward  between  the  trans- 
verse processes  and  divide  into  the  medial  and  lateral  branches  supplying  the 
muscles  and  integument  of  the  back.  Their  anterior  divisions,  called  the  inter- 
costal nerves,  are  distributed  to  the  wall  of  the  thorax  and  abdomen.  Their 
visceral  branches,  as  white  rami  communicantes,  enter  the  sympathetic  trunk. 

5  Lumbar.  The  posterior  divisions  pass  backward  supplying  the  integu- 
ment and  muscles  of  the  back,  and  integument  of  the  gluteal  region.  -  The 
anterior  divisions  of  the  upper  four  form  the  lumbar  plexus.  Visceral 
branches  from  the  first  two  enter  the  sympathetic  trunk  as  white  rami  com- 
municantes. 

5  Sacral.  The  posterior  divisions  supply  the  skin  and  muscle  of  the  back 
and  the  skin  of  the  gluteal  region.  The  anterior  divisions  communicate  with 
the  sacral  ganglia  of  the  sympathetic,  and  the  second  and  third  give  of£  vis- 
ceral branches  to  the  pelvic  plexuses  of  sympathetic;  those  of  the  three  upper 
sacral  with  the  lumbo-sacral  cord  and  a  branch  from  the  fourth  sacral  unite 
to  form  the  sacral  plexus  which  supplies  the  pelvic  viscera  and  various  mus- 
cles, perineum  and  lower  extremity. 

1  Coccygeal.    Supplies  muscles  and  skin  in  the  immediate  region. 

Every  spinal  nerve  may  give  off  a  meningeal  branch  to  the  meninges  of 
the  cord,  and  each  one  receives  a  gray  ramus  communicans  from  the  sympa- 
thetic trunk,  which  supplies  smooth  muscles  and  glands  along  the  nerve's 
distribution. 

NEURONE 

A  neurone  is  the  histologic  unit  and  the  highly  specialized  element  of 
the  nervous  system. '  The  system  is  composed  of  thousands  and  thousands  of 
these  minute  divisions  of  nerve  tissue.  A  neurone  is  defined  as  the  nerve 
cell,  a  cell  body,  with  all  its  processes.  It  is  the  anatomical  and  physiological 
unit  which  serves  both  for  the  evolution  and  conduction  of  nervous  energy. 
All  neurones  which  functionate  are  composed  of  a  cell-body,  an  axone  and 
one  or  more  dendrites.  All  axones  have  the  function  of  carrying  impulses 
away  from  the  cell-body  of  the  neurone ;  therefore,  they  are  cellifugal  in  their 
conduction.  The  dendrites,  on  the  other  hand,  transmit  the  impulses  to  the 
cell-body  and  are  therefore  cellipetal  in  function.  The  dendrites  terminate  in 
fine  points  in  contact  with  the  end  arborization  of  other  neurones,  or  with  cells  of 
end  organs  from  which  they  receive  impulses.  The  entire  nervous  system  is 
a  mass  of  neurones  which  are  very  closely  packed  together  and  are  in  con- 
stant communication  with  each  other,  but  never  directly  continuous.  A  nerve 
fiber,  axone,  or  dendrite,  from  one  cell  never  anastomoses  with  that  of  an- 
other, as  is  the  case  with  blood  vessels.  Each  neurone  is  anatomically 
independent  and  its  function  is  to  receive  impulses  from  within  or  without 
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the  body  and  to  modify  and  transfer  them;  and,  second,  to  send  out  impulses 
in  such  a  manner  as  to  properly  control  the  vital  function  and  keep  the 
individual  in  proper  harmony  with  his  environment.  The  nervous  mechan- 
ism of  the  human  body  is  a  great  regulating,  controlling  and  discharging 
machine;  the  neurones  constitute  the  parts  of  the  machinery;  and  the  force 
which  works  this  machinery  is  called  nervous  energy.  This  great  system  of 
nervous  mechanism  is  divided  into  (1)  the  cerebrospinal  system,  embracing 
the  central  axis  with  all  of  its  peripheral  nerves,  the  cranial  and  spinal;  and 
(2)  the  autonomic  or  sympathetic  nervous  system. 

TRACTS  AND  NERVES 

We  note  from  the  researches  which  have  been  made  within  recent  years  in 
neural  anatomy,  that  the  origin  of  a  central  nerve  tract  is  from  a  nerve  center 
or  centers,  which  may  be  separated  at  a  considerable  distance  from  each 
other.  The  tracts  and  nerves  which  run  between  nerve  centers  and  end  or- 
gans may  transmit  impulses  each  way  and  are  divided  into  afferent,  centrip- 
etal, or  ingoing  and  et¥erent,  centrifugal  or  outgoing.  The  efferent  tracts  rise 
in  motor  cortex  and  basal  nuclei ;  the  efferent  nerves  get  their  origin  in  the 
motor  nuclei  of  cranial  and  spinal  nerves  and  pass  to  the  periphery  dividing 
up  into  numerous  small  branches  supplying  muscles,  etc. 

The  afferent  nerves  of  the  cerebrospinal  system  rise  in  the  ganglia  of  the 
spinal  and  cranial  nerves ;  afferent  tracts  rise  in  these  same  ganglia  and  in 
the  nuclei  of  the  cord,  medulla,  pons,  cerebellum,  midbrain  and  interbrain ;  the 
afferent  paths  formed  by  these  tracts  terminate  in  the  thalamus  and  in  the 
common  sensory  and  special  sensory  cortex  of  the  cerebrum.  The  afferent  or 
sensory  nerves  are  divided  into  the  nerves  of  general  sensation  and  the 
nerves  of  special  sensation.  The  nerves  of  general  sensation  are  those  for 
transmitting  impulses  of  pain,  heat,  cold,  touch,  pressure,  tension,  localiza- 
tion, position  and  movement,  and  the  nerves  of  special  sense  are  those  of 
sight,  smell,  taste,  hearing  and  equilibrium. 

The  peripheral  nervous  system  is  endowed  with  end  organs.  The  end 
organs  of  efferent  nerves  are  muscles  and  glands.  Their  object  is  to  allow  the 
proper  utilization  of  efferent  impulses  in  different  parts  of  the  body.  The 
receptive  end  organs,  end  organs  for  afferent  nerves,  such  as  the  eye,  ear, 
terminal  corpuscles,  etc.,  have  for  their  object  adaptation  to  particular  stimuli 
and  lowering  of  the  threshold  of  adequate  stimulus.  The  end  organs  are 
delicate  and  in  some  cases  complex  arrangements  of  nervous  and  other  tis- 
sue at  the  periphery  of  the  nerve.  In  some  cases,  the  end  organ  is  nothing 
but  the  terminal  fiber  of  the  nerve  which  is  void  of  a  medullary  sheath  and 
neurilemma,  nothing  being  left  but  the  axis-cylinder  which  forms  a  plexus 
that  arborizes  around  and  between  the  cells. 

An  efferent  nerve  is  one  which  carries  impulses  to  the  periphery.  The 
efferent  nerves  are  divided  into  three  classifications,  which  are  as  follows : 
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First,  motor  nerve  which  supplies  voluntary  or  striped  muscle,  heart  muscle, 
food  muscle,  which  includes  the  vaso-constrictor  and  vaso-dilator  nerve  by 
which  blood  pressure  is  controlled.  Second,  the  secretory  nerve  which  acts 
upon  glands  and,  third,  the  inhibitory  nerve  which  controls  muscular  move- 
ment and  secretion. 

The  afferent  peripheral  nerve  fibers  arise  in  cranial  and  spinal  ganglia. 
They  terminate  distally  in  end  organs,  which  are  capable  of  taking  up  various 


Dendrites 


neurilemma 


Terminal 
branches 


Nerve-cell 


Fig.    15. 


Termina 
■branche' 


-An    efferent    neurone    and    an    afferent    neurone.      A,    Efferent    neurone; 
(Redrawn  from   Brubaker.) 


B,    afferent     neurone. 


impressions,  and  they  conduct  the  impulses  towards  the  brain.  The  afferent 
nerve  serves  the  purpose  of  conducting  impulses  which  arouse  sensation  and 
reflex  action.  The  afferent  fibers  form  connections  with  special  end  organs, 
such  as  end  bulbs  of  Krause,  tactile  and  pacinian  corpuscles,  the  retina,  the 
spiral  organ  of  Corti,  etc.  These  end  organs  are  capable  of  taking  up  various 
impulses  which  are  carried  over  the  afferent  fibers  to  the  brain  and  both  ex- 
cite reflexes  and  induce  sensations.    Every  dentist  is  familiar  with  the  sensi- 
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tiveness  of  the  clento-enamel  junction  of  a  tooth.  The  cutting  of  the  tooth  at 
enamel  junction,  therefore,  causes  more  pain  than  when  the  cutting  is 
nearer  the  pulp.  The  cutting,  burring  or  chiseling  sensation  is  transmitted 
to  the  odontoblasts,  then  to  the  dental  pulp  and  over  the  various  afferent 
fibers  to  the  sensory  area  in  the  brain. 

THE  NERVE 

A  nerve  is  defined  as  a  cord-like  structure  Avhich  has  the  power  to  convey 
impulses  from  one  part  of  the  body  to  the  other.  Therefore,  a  nerve  transfers 
impulses,  both  afferent  and  efferent,  to  various  parts  of  the  body  and  regulates 


Fig.  18. — Longitudinal  fi- 
ber, diagrammatic:  a,  axis- 
cylinder;  b,  medullary 
sheath;  c,  neurilemma;  d, 
nucleus;  e,  node  of  Ranvier 
(Leroy). 


Fig.  16. — Transverse  section  of  a 
nerve:  a,  epineurium;  b,  perineurium; 
c,  endoneurium;  d,  section  of  a  single 
fiber    (Leroy).* 


Fig.    19. — Nerve-cell    with   dendrites    ending 
in    claw-like   telodendria.      a,    neuraxis;    b,    te- 
Jodendrion. 


Fig.        1 
section  throu 
a,    fibriL=   of 
neurilemma; 
Lantermann. 


-Longitudinal 

a  nerve -fiber; 

s-cylinder;    h, 

segments    of 


the  activity  of  all  organs  and  muscles.  A  nerve  consists  of  a  connective 
tissue  sheath,  called  the  epineurium,  which  surrounds  the  entire  nerve  and  in- 
closes bundles  of  nerve  fibers  called  funiculi;  each  bundle  is  in  turn  sur- 
rounded by  its  own  sheath,  called  perineurium,  and  these  various  bundles  or 
funiculi  are  again  separated  or  divided  by  septa  of  connective  tissue,  each 
called  endoneurium.  Each  white  fiber  is  made  up  of  an  axis-cylinder,  a 
medullary  sheath,  and  a  surrounding  neurilemma.  The  medullary  sheath  of 
the  nerve  fiber  is  interrupted  at  intervals  of  about  one  mm.  by  annular  con- 
strictions which  are  called  the  nodes  of  Ranvier,  and  each  segment  included 
between  two  nodes  has  a  neurilemma  nucleus  which  is  situated  on  the  inner 
surface  of  the  neurilemma.     The  axis-cylinder  which  is  surrounded  by  the 

*Figs.    16,    17,    18,   and    19   are   rejiroduced    from    the   American   Illustrated    Medical    Dictionary. 


CLASSIFICATION    OF    NERVOUS    SYSTEM  53 

medullary  sheatli,  continues  throughout  the  length  of  the  nerve  fiber;  it  is 
the  essential  part  of  the  nerve  fiber  and  every  axis-cylinder  is  to  be  regarded  as 
a  prolongation  of  the  axone  of  some  nerve  cell  or  the  dendrite  of  a  bipolar 
neurone. 

A  nerve  may  contain  at  least  tAvo  kinds  of  fibers,  the  medullated  and  the 
non-medullated.  The  non-medullated  are  called  grey  fibers ;  they  consist  of 
an  axis-cylinder,  or  central  core,  inclosed  in  a  nucleated  sheath.  The  non- 
medullated  fibers  compose  the  sympathetic  nerves;  however,  this  type  is  found 
in  many  nerves  of  the  cerebrospinal  system.  The  medullated  or  white  fibers 
contain  an  axis-cylinder,  the  most  essential  part  of  the  nerve  fiber,  and  a  di- 
rect prolongation  of  the  nerve  cell,  the  white  substance  of  Schwann  and  a 
neurilemma.  The  segmented  myelin  sheaths  are  subdivided  by  clefts  called 
the  Schmidt-Lanterinan  lines. 

The  neurilemma  surrounds  the  axis-cylinders  of  all  peripheral  nerves,  ex- 
cept the  optic  and  olfactory  nerves.  The  neurilemma  is  not  found  within  the 
brain  and  spinal  cord;  it  separates  the  segments  of  myelin  at  the  constrictions 
called  nodes  of  Ranvier.  The  myelin  sheath  is  composed  of  fatty  material 
which  acts  as  an  insulator  and  protects  the  axis-cylinder.  "When  a  nerve 
Irunk  divides  into  branches  the  connective  tissue  which  surrounds  the  nerve 
follows  its  various  branches,  and  when  the  nerve  trunk  finally  becomes  di- 
vided to  a  point  where  it  is  just  a  single  fiber,  the  perineural  and  endoneu- 
ral connective  tissue  sheath  still  remains  and  is  called  the  sheath  of  Henle. 

NERVE  DEGENERATION 

In  1850  Waller  discovered  that  a  nerve  fiber  which  is  severed  from  the 
cell  body  out  of  which  it  grew,  would  sooner  or  later  undergo  degeneration. 
This  has  been  called  Wallerian  degeneration  and  is  evident  within  forty- 
eight  hours  after  section  and  is  almost  complete  by  the  fourteenth  day. 
Wallerian  degeneration  consists  of  the  disintegration  of  the  myelin  into 
droplets  and  globules  of  granular  lipoid  substances,  and  the  breaking  up  and  a 
gradual  disappearance  of  the  nerve  fiber.  Later  the  myelin  debris  is  ab- 
sorbed. In  the  case  of  a  peripheral  nerve,  which  is  endowed  with  a  neuri- 
lemma, there  is  proliferation  of  the  nuclei  of  the  neurilemma,  and  the  forma- 
tion of  a  band  fiber,  which  guides  the  cone  of  growth  in  regeneration.  It  has 
been  found  that  the  part  of  the  fiber  which  is  connected  with  the  cell  body, 
that  is,  the  central  stump,  does  not  suffer  degeneration,  it  being  only  the 
peripheral  portion  which  is  severed  from  the  central  part.  In  case  a  periph- 
eral nerve  is  severed  the  central  stump  will  very  soon  show  evidence  of 
regeneration;  but,  in  case  the  location  is  within  the  brain  or  spinal  cord,  re- 
generation does  not  take  place  with  any  degree  of  success  in  man  and,  in- 
stead of  having  regeneration,  the  opposite  takes  place,  as  signs  of  degenera- 
tion slowly  appear  in  the  cell  body  soon  after  the  injury  and  this  is  called 
Nissl  degeneration. 
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NERVE  REGENERATION 


In  case  a  neurone  or  nerve  fiber  is  destroyed  in  man,  it  is  not  replaced 
by  proliferation  of  other  neurones  or  nerve  fibers,  as  the  remaining  nerve 
substance  does  not  exhibit  mitotic  or  direct  division.     However,  it  is  a  well 


Fig.   20. — Wet   anatomical   specimen   showing   seven    cross   sections   at   various    levels. 
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knoAA'ii  fact  that  regeneration  of  a  nerve  may  follow  the  cutting  of  it ;  this 
no  doubt  has  been  experienced  by  many  oral  surgeons  who  have  performed 
nerve  resection  in  the  treatment  of  tic  douloureux.  The  regeneration  of  a 
nerve  fiber  is  now  known  to  be  similar  to  its  original  formation  and  the 
process  through  which  it  goes  is  as  follows: 

A  soft  mass,  the  cone  of  growth,  forms  on  the  distal  end  of  the  central 
stump  at  the  point  of  severance,  or  in  other  words,  on  the  part  which  is  con- 
nected with  the  cell  body.    This  soft  substance  which  is  in  the  form  of  a  cone 


Fig.  21. 

1,  Subarachnoid  space;  2,  centrum  semiovale  of  cerebrum;  3,  superior  sagittal  sinus-  (anterior  part) 
in  falx_  cerebri;  4,  scalp;  S,  dura  mater;  6,  cranial  bone;  7,  falx  cerebri  and  S,  superior  sagittal  sinus 
(posterior  part). 
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grows  peripherally,  following  the  band-fiber  developed  from  the  neurilemma 
and  gradually  fills  the  location  of  the  original  fiber.  The  regeneration  of  a 
nerve  fiber  seems  to  be  governed  by  some  strong  neurotropic  force.  Such 
force  seems  to  be  located  in  the  neurilemma  cells  which  formerly  surrounded 
the  primary  nerve. 


Fig.   22. 


1,  Dura  mater;  2,  calcarine  fissure  anrl  visual  cortex;  3,  optic  radiation;  4,  dentate  fascia;  S,  crus  of 
fornix;  6,  thalamus;  7,  transverse  temporal  gyri  (auditory);  8,  gyri  of  the  island  of  Reil;  9,  claustrum; 
10.  external  capsule;  11,  fornix;  12,  anterior  horn  of  lateral  ventricle;  13,  falx  cerebri;  14,  spleniuin  of 
corpus  callosum;  15,  septum  pellucidum;  16,  caudate  nucleus  of  corpus  striatum;  17,  frontal  part  of 
internal  capsule  Csuperior  laminaJ;  18,  leutiform  nucleus  of  corpus  striatum;  19,  occipital  part  of  internal 
capsule  (superior  lamina);  20.  third  ventricle;  21,  hippocampus;  22,  glomus  choroideum  in  inferior  horn  of 
lateral   ventricle;   23,  gyrus  hippocampi;   24.   falx   cerebri. 
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1,  Frontal  sinuses;  2,  orbital  contents;  3.  gvvus  rectus;  4,  posierior  orbifal  gyvus;  5.  teninoral  lo'-p; 
6,  pons,  basilar  part;  7,  brachium  conjunctivam;  8,  tentorium  cerebelli ;  9,  cerebellar  hemisphere;  10,  suba- 
rachnoid space;  11,  falx  cerebelli;  12,  corpus  medullare  of  cerebellum;  13,  superior  (anterior)  medullary 
velum;  14,  fourth  ventricle;  15,  oculomotor  nerve  (ihirdj  ;  lo,  basilar  artery;  17,  internal  carotid  artery; 
IS,   anterolateral   orbital   gyrus. 
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Fig.  24. 

1,  Nasal  septum;  2,  common  nasal  meatus;  3,  middle  concha  or  turljinale;  4,  nasopharyn.x;  S,  pai-oti( 
gland;  6,  medulla  oblongata;  7,  posterior  notch  of  cerebellum;  8,  section  of  occipital  bone;  9,  cerebellum 
10,   external  acoustic   meatus;    11,   parotid  gland;    12,   middle   meatus. 


CLASSIFICATION    OF    NERVOUS   SYSTEM 


59 


Fig.   25. 

1,  Inferior  nasal  concha;   2,  inferior   nasal  meatus;   3,   uvula;   4,   nasopharynx;    5,   spinal   cord;   6,   sec- 
tion   of   ramus   of   mandible;    7,   sinus   of   maxilla;    8,   nasal   septum    (thickened). 


],  Superior  incisors;  2,  section  of  ramus  of  inandiljle;  3,  nasojiharynx;  4,  spinal  cord;  5,  subarach- 
noid space;  6,  extradural  space;  7,  arch  of  vertebra;  8,  internal  pterygoid;  9,  hard  palate;  10,  right 
superior  cuspid  tooth. 
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1,    Central    and    lateral    incisors;    2,    cuspid;    3,    bicuspids;    4,    molars;    S,    body    cervical    vertebra; 
6,   transverse  process   of   vertebra;    7,   section   of   spinal   cord;    S,    ramus   of   mandible;    9,   dorsum    of    tongue. 


CHAPTER  VII 

NERVUS  TRIGEMINUS 

Synonyms. — Fifth  Cranial  Nerve;  Trigeminal  Nerve. 

Introduction. — The  nervus  trigeminus  and  its  connecting  branches  with 
otlier  nerves  is  considered  tlie  most  difficult  piece  of  nervous  anatomy  to 
master  and  understand.  The  location  of  this  nerve  with  its  extreme  com- 
plexity requires  considerable  study  to  become  perfectly  acquainted  with  it 
in  all  of  its  phases.  The  reader,  no  doubt  has  gone  through  the  same  experi- 
ence as  the  author  at  the  time  he  was  a  student  in  college,  in  that  more  time 
was  spent  on  this  part  of  anatomy  than  any  other  xDart  of  the  human  body, 
and  many  times  he  looked  forward  with  a  little  hesitancy  on  his  ability  to 
discuss  thoroughly  the  nervus  trigeminus  and  all  its  connecting  links  on  the 
quiz  or  examination  day.  This  cranial  nerve  is  complicated  and  can  be 
mastered  only  by  diligent  study  and  a  thorough  course  in  dissecting. 

The  author  has  given  instruction  to  numerous  study  clubs,  dental  so- 
cieties, and  in  various  colleges,  not  only  to  students  but  to  practitioners  who 
have  been  in  practice  for  years,  and,  with  all  due  respect  to  his  colleagues,  it 
has  been  astonishing  to  see  how  much  anatomy  the  dental  practitioner  has  for- 
gotten. Many  have  stated  they  never  did  possess  a  definite  and  thorough 
knowledge  of  the  fifth  cranial  nerve  and  its  connecting  links  with  other 
nerves,  while  others  have  said  that  they  at  one  time  possessed  a  thorough  un- 
derstanding of  it  but  had  forgotten  nearly  all  of  the  details. 

In  giving  instruction  on  anatomy  of  the  head,  by  lectures  and  by  special 
dissection,  which  is  the  basis  upon  which  a  thorough  knowledge  of  nerve 
blocking  consists,  quizzes  were  conducted,  and  in  nearly  all  cases  the  practi- 
tioner did  not  possess  a  thorough  knowledge  of  the  complicated  parts  of  the 
nervous  system.  The  author  does  not  wish  to  cast  any  reflection  on,  or  to 
question  the  ability  of  any  practitioner  with  reference  to  his  knowledge  of 
anatomy.  However,  he  has  had  the  pleasure  of  mingling  with  thousands  of 
fellow  practitioners,  and  is  in  a  position  to  realize  thoroughly  that  many  of 
them  need  to  review  their  anatomy  before  they  attempt  deep  nerve  blocking 
injections  or  enter  the  field  of  oral  surgery. 

A  number  of  practitioners  informed  the  author  they  had  been  practicing 
nerve  blocking  for  fifteen  or  twenty  years,  and  when  questions  were  asked 
them  as  to  their  definite  technic  of  procedure,  their  statements  revealed  that 
they  were  not  practicing  nerve  blocking  as  it  is  understood  today,  but  were 
simply  making  subperiosteal  or  submucous  injections,  as  had  been  practiced 
almost  since  the  time  cocain  was  discovered  as  a  local  anesthetic.    The  reader 
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Fig.   28. — Showing  anteroposterior   vertical   section    of  wet  anatomical   specimen. 
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will  no  doubt  agree  with  the  author,  that  it  would  not  only  l)e  foll}^  but  would 
be  subjecting  the  patient  to  experimental  procedure,  for  the  practitioner,  who 
is  not  thoroughly  acquainted  with  the  nerve  branches  and  their  location,  to 
insert  needles  promiscuously  into  the  tissues  and  inject  a  local  anesthetic  so- 


Fig.  29. — Illustrating  flap  which  has  been  incised  from  a  point  near  the  external  angular  process 
of  frontal  bone  posteriorly  to  parietal  bone  downward  anterior  to  antitragus  and  to  a  point  external  to 
ascending  ramus.  The  greater  wing  of  the  sphenoid  bone,  a  portion  of  the  zygomatic  and  temporal  bone 
nave  been  trephined  away.  The  cranial  cavity  was  entered  and  a  portion  of  the  temporal  and  frontal 
lobes  of  the  brain  was  removed  in  order  to  e.xpose  the  Gasserian  ganglion  and  its  sensory  root  and 
other  important  structures. 


lutioD.    It  is  quite  true  that  little  knowledge  is  necessary,  other  than  asepsis, 
for  making  the  ordinary  submucous  injections;  but  for  making  deep  nerve 
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blocking"  injections,  such  as  the  blocking  of  the  first,  second,  and  third  di- 
visions of  the  fifth  nerve,  and  their  important  branches,  and  the  various 
l)ranclies  from  the  cervical  plexus  and  cervical  ganglia,  it  is  imperative  that 
the  operator  should  have  a  thorough  knowledge  of  nervous  anatomy.  The 
successful  operator,  with  nerve  blocking  technic,  has  a  clear  mental  picture 


Fig.  30. — Wet  anatomical  specimen  which  has  been  incised  posteriorly  from  angle  of  mouth  to 
point  anterior  to  the  ear  and  upward  to  vertex.  All  the  soft  tissues  have  been  carefully  separated  from 
the  bone   in   order   to  thoroughly   expose   the   nerve   branches   and   blood   vessels. 

of  all  those  nerve  branches  which  he  blocks,  and  can  easily  outline  them  on 
paper  or  the  blackboard. 

The  fundamental  basis  of  nerve  blocking  is  not  only  a  thorough  knoAvl- 
edge  of  nervous  anatomy,  but  also  of  the  surrounding  anatomic  structures, 
and  a  knowledge  of  the  bones  located  in  the  region  of  the  various  nerve 
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branches.  After  the  anatomy  is  mastered,  next  come  the  important  factors 
which  are  essential  to  success,  such  as  a  definite  technic,  isotonic  solution, 
asepsis,  etc.,  and  after  all  of  these  things  have  been  mastered,  nerve  blocking 
will  prove  a  pleasure  to  any  operator. 


Fig.  31. — Wet  anatomical  specimen  wliich  has  been  incised  from  angle  of  mouth  backward  to  as- 
cending ramu.s,  also  from  the  external  angular  process  of  the  frontal  bone  upward  over  parietal  bone 
and  inferiorly  to  the  ear.  All  soft  tissues  have  been  carefully  removed  with  the  flap  in  order  to  expose 
the  various  nerves,  blood  vessels  and  other  important  structures  located  in  the  sphenomaxillary  and 
infratemporal  fossae. 


Location  of  the  Nervus  Trigeminus 

The  location  of  the  fifth  cranial  nerve  is  quite  complex,  its  various 
branches  being  almost  entirely  surrounded  and  enclosed  by  bone.  It  passes 
anteriorly  from  the  side  of  the  pons  Varolii  (see  Figs.  43  and  46)  and  its  fibers 
course  anteriorly  beneath  the  base  of  the  brain,  in  the  middle  fossa.  The  two  roots, 
a  sensory  and  a  motor,  course  anteriorly  in  the  posterior  fossa  of  the  skull, 
entering  the  middle  fossa  and  extending  to  the  Gasserian  ganglion.   This  large 
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Fig.   32. 

1,  Alveolar  process;  2,  anterior  nasal  spine;  3,  nasal  septum;  4,  nasal  bone;  S,  infraorbital  margin; 
6,  infraorbital  lissure;  7,  sphenoidal  fissure;  8,  orbital  plate  oii  frontal  bone;  9,  zygomatic  process;  10, 
greater  wing  of  sphenoid;  11,  parietal  bone;  12,  supraorbital  margin;  13,  sphenofrontal  suture;  14,  lacrimo- 
maxillary  suture;  IS,  frontal  process  of  maxilla;  16,  intranasal  space;  17,  nasofrontal  suture;  IS,  fronto- 
maxillary  suture;  19,  orbital  surface  of  frontal  bone;  20,  lacrimal  bone;  21,  sphenofrontal  suture;  22,  spheno- 
parietal suture;  23,  temporal  bone;  24,  zygomaticofrontal  suture;  25,  sphenozygomatic  suture;  26,  naso- 
maxillary suture;  27,  zygomaticomaxillary  suture;  28,  infraorbital  foramen;  29,  inferior  turbinated  bone; 
30,  cuspid  of  fossa;  31,  external  oblique  line;  32,  internal  oblique  line;  33,  retromalar  triangle;  34,  mental 
loramen;   35,   intermaxillary   suture;    36,   incisive   fossa   and   foramina;    37,   symphysis. 
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ganglion  is  situated  in  an  impression  located  on  the  apex  of  the  petrous  por- 
tion of  the  temporal  bone  (see  Fig.  47)  and  is  connected  with  three  large  nerve 
branches  "vvhich  are: 

First,  or  ophthalmic,  division. 
Second,  or  maxillary,  division. 
Third,  or  mandibular,  division. 


Fig.    33. — Skull    seen    from    the    left    side. 

1,  Mental  foramen;  2,  anterior  nasal  spine;  3,  frontal  process  of  maxilla;  4,  lachrymomaxillary 
suture,  5,  nasomaxillary  suture;  6,  lachrymal  bone;  7,  zygomaticofrontal  suture;  8,  sphenozygomatic 
S'lture;  9,  sphenofrontal  suture;  10.  sphenoparietal  suture:  11,  coronal  suture;  12,  superior  temporal  line; 
13,  inferior,  temporal  line;  14,  squamosal  suture;  15,  lambdoid  suture;  16,  occipital  bone  (squamous  portion); 
17,  occipitomastoid  suture;  18,  parietomastoid  suture;  19,  external  auditory  meatus;  20,  condyloid  process 
of  mandible;    21,   zygomatic   arch;    22,   sphenosquamosal    suture;    23,   coronoid   process   of   mandildc. 


Ophthalmic  Division. — The  first,   or  ophthalmic,  division  makes  its  exit 
through  tlie  superior  orltital  fissure  (sphenoidal  fissure)    (see  Fig.  55),  and,  in 
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Fig.    34. — The   skull    seen   from   below,    the    outer    surface    of   the   base. 

1,  Incisive  foramen;  2,  median  palatine  suture;  3,  palatine  process  of  the  superior  maxilla;  4,  trans- 
verse palatine  suture;  5,  zygomatic  process  of  maxilla;  6,  zygomatico-maxillary  suture;  7,  posterior  na=;i' 
spine;  8,  zygomatic  arch;  9,  infratemporal  crest;  10,  sphenosquamosal  suture;  11,  zygomaticotemporal 
suture;  12,  foramen  ovale;  13,  sphenopetrosal  fissure;  14,  probe  in  hypoglossal  canal;  15,  petrooccipital 
fissure;  16,  styloid  process;  17,  occipital  mastoid  suture;  18,  mastoid  process;  19,  parietomastoid  sutiire: 
20,  lambdoid  suture;  21,  inferior  nuchal  line;  22,  superior  nuchal  line;  23,  external  occipital  protuber- 
ance; 24,  foramen  magnum;  25,  condyloid  fossa;  26,  occipital  condyle;  21,  mastoid  foramen;  28,  mastoid 
groove;  29,  stylomastoid  foramen;  30,  jugular  fossa;  31,  orifice  of  carotid  canal;  32,  foramen  lacerum; 
.^3,  foramen  spinosum;  34,  sphenoparietal  suture;  35,  infratemporal  surface  of  the  greater  wing  of  sphenoid; 
36,  external  pterygoid  plate;  37,  zygomatic  bone  (temporal  surface);  38,  internal  pterygoid  plate;  39, 
posterior  palatine   foramen;   40,   ala  vomeris. 
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general,  it  supplies  the  lachrymal  gland,  eyeball,  a  part  of  the  mucous  membrane 
lining  the  nasal  fossa,  and  a  portion  of  the  skin  of  the  forehead,  eyebrow,  and 
nose  with  sensation.     (See  Figs.  52  and  60.) 

Maxillary  Division. — The  second,  or  maxillary  division  makes  its  exit 
from  the  skull  by  way  of  the  foramen  rotundum  (see  Figs.  35,  47,  55,  61  and 
62),  and  then  crosses  the  sphenomaxillary  fossa,  entering  the  floor  of  the 
orbit,  and  then  assumes  the  name  of  infraorbital  nerve  (see  Figs.  36,  39,  40,  41, 


■ 

H^^^^^^^^HHi 

■■■m^^^l^^^^^^^^HHIH 

18 

^^^H 

^^ 

^^^H 

V 

B 

■'"     -12    17 

i     ^^'              ■32        23,^                  ■■ 

^K  f5 

10 

^  21-        /if          m 

^B 

_9 

0        w,  ,     ^        W 

■                        24              25        ^^M 

^^ 

^^V^ 

^^^^^ 

L         i               1 

^»     '                                       ^^^^1 

j^^H 

k^Jk      r 

^^                                             '^1 

H^^^^^^^H 

^B^^B 

c^^HK''W^' T^ '                 pv           '^^^^^^1 

^H^B 

j^^^^^H 

i^^©ftXiLCi-^-^^'.  'fl^l 

1 

^■^^■6 

^^                                        30  ^^^M 

Fig.   35. 

I,  Mental  foramen;  2,  internal  obliqne  line;  3,  retromalar  fossa;  4,  external  oblique  line;  5,  coro- 
noid  process;  6,  angles,  pterygoid  tubercles;  7,  sigmoid  notch;  8,  condyle;  9,  zygomatic  arch;  10,  temporal 
bone;  11,  mastoid  process;  12,  greater  wing  of  sphenoid;  13,  parietal  bone;  14,  frontal  bone;  IS,  squa- 
mosal suture;  16,  sphenoidal  suture;  17,  zygomaticotemporal  suture;  18,  coronal  suture;  19,  sphenomaxil- 
lary fissure;  20,  supraorbital  notch;  21,  infraorbital  margin;  22,  infraorbital  foramen;  23,  nasal  bones; 
24,  cuspid  fossa;  25,  suture  of  maxilla;  26,  maxillary  bone;  27,  alveolar  border;  2S,  and  29,  incisive  fossa 
and   foramina;    30,    symphysis;    31,   sagittal   suture;    32,   frontal   process. 

42,  and  64).     In  general,   i1    suj)|)rK's  llic  nose,  ii[)])ci-  lij),  lower  eyelids,  tem- 
ple, cheek,  forehead  and  soft  ])ahitc  \\i1li  sensalion  (see  Fig.  60). 

Mandibular  Division. — The  third  or  nmndilmlar  division  makes  its  exit 
from  tlie  .skull  tlii'ough  llie  foramen  ovale  (see  Figs.  34,  47  and  61).  It  then 
enter.s  the  Sf^henomaxillary  fossa,  and,  in  general,  it  supplies  the  lower  teeth, 
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alveolar  process,  the  major  part  of  the  lower  jaM'  bone,  nuicoiis  membrane, 
periosteum,  the  skin  covering  the  temple,  external  ear,  lower  lip,  face,  and 
the  anterior  t-wo-thirds  of  the  tongue  with  sensation  (see  Figs.  43,  60,  84,  94, 
and  95).  Its  motor  part  supplies  the  muscles  of  mastication  (see  Figs.  40-60). 
Function  of  the  Nervus  Trigeminus. — It  is  a  mixed  motor  sensory  nerve. 
Its  motor  fibers  carry  motor  impulses  to  the  muscles  of  mastication,  anterior 
belly  of  the  digastric,  and  mylohyoid  muscles.  Its  sensory  fibers  transmit 
stimuli  of  pressure,  pain,  and  temperatures  from  the  nose,  eye.  portions  of  the 
ear,  mouth,  tongue,  dura  mater,  and  the  anterior  part  of  the  scalp.     The  an- 
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Fig.   36. 

1.  Incisive  foramen;  2,  median  palatine  suture;  3,  palatine  process  of  maxilla;  4,  posterior  palatine 
foramen;  5,  alveolar  border;  6,  infraorbital  foramen;  7,  maxilla;  8,  posterior  superior  alveolar  foramen; 
9,  sphenomaxillary  fissure;  10,  zygomatic  arch;  11,  external  articular  tubercle;  12,  pterygoid  plate; 
13,  styloid  process;  14,  glenoid  fossa;  IS,  mastoid  process;  16,  foramen  magnum;  17,  occipital  bone; 
18,  temporal  bone;  19,  parietal  bone;  20,  frontal  bone;  21,  orbit;  22,  zygomatic  bone;  23,  greater  wing 
of  sphenoid. 


terior  two-thirds  of  the  tongue  is  supplied  by  the  lingual  nerve,  which  com- 
municates with  the  chorda  tympani  branch  of  the  facial  and  hypoglossal 
nerves. 

The  Origin  of  the  Nervus  Trigeminus. — This  nerve  arises  from  two  roots ; 
a  large  sensor}-  root,  portio  major,  and  a  small  motor  root,  portio  minor.  Motor 
fibers  arise  in  part  from  a  small  nucleus  located  in  the  pons  varolii  and  in 
part  from  a  column  of  cells  situated  in  the  lower  part  of  the  central  gray 
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Fig.    37. 

1,  Orbital  surface;  2,  Infraorbital  groove;  3,  infratemporal  surface;  4,  alveolar  foramina;  5, 
zygomatic  process;  6,  juga  alveolaria;  7,  anterior  nasal  spine;  8,  nasal  notch;  9,  canine  fossa;  10,  infra- 
orbital foramen;  11,  anterior  lacrimal  crest;  12,  lacrimal  border;  13,  lacrimal  notch;  14,  infraorbital 
margin.      (Redrawn   from   Sobotta-McMurrich.) 


Fig.    38. 

1,  Frontonia.xillary  suture;  2,  ethmoidal  crest;  3,  conchal  crest;  4,  anterior  palatine  foramen; 
5,  frontal  process;  0,  maxillary  sinus;  7,  pterygopalatine  groove;  8,  palate  jnocess;  9,  tuberosity  of 
maxilla.      (Kedrawn   from   Sobotta-McMurrich.) 
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matter  throughout  the  midbraiu.  The  nerve  fibers  arising  from  tliese  parts 
make  up  tlie  descending  motor  roots  of  the  fiftli  cranial  nerve.  (See  Figs. 
43,  44,  45,  and  46.) 

The  sensory  fibers  of  tlie  fiftli  cranial  nerve  arise  from  large  nerve  cells 
located  in  the  semilunar  ganglion  (Gasserian  ganglion).  The  sensory  part 
has  two  branches,  one  branch  entering  the  brain  and  ending,  in  part,  in  a 
large  collection  of  nerve  cells  situated  in  the  pons  varolii,  in  the  sensory 
nucleus,  while  part  of  them  proceeds  onward,  ending  in  a  column  of  nerve  cells 
which  extend  backward  throughout  the  entire  length  of  the  medulla  oblongata. 
These  sensory  fibers  make  up  the  descending  final  roots  of  the  nervus  trigem- 
inus. 

10 


Fig.    39. 

1,  Frontomaxillary  suture;  2,  anterior  lacrimal  crest;  3.  posterior  lacrimal  crest;  4,  infraorbital 
suture;  5,  infraorbital  foramen;  6,  infraorbital  groove;  7,  inferior  orbital  fissure;  8,  zygomaticofascial 
foramen;  9,  greater  wing  of  sphenoid  bone;  10,  superior  orbital  fissure;  11,  optic  foramen;  12,  ethmoidal 
foramina;    13,    supraorbital    notch;    14,    lamina   papyracea.      (Redrawn    from    Sobotta-McMurrich.) 

Superficial  Origin  of  the  Nervus  Trigeminus. — The  fifth  cranial  nerve 
emerges  from  the  brain  at  a  point  situated  upon  the  anterior  border  of  the 
brachium  base  of  the  pons  varolii  or,  in  other  words,  it  arises  from  the  sides  of 
the  pons  varolii.     (See  Fig.  46.)  ' 

Anatomy  of  the  Nervus  Trigeminus. — This  nerve  is  the  largest  and  most 
complicated  of  any  of  the  twelve  cranial  nerA^es.  It  is  formed  by  two  roots, 
sensory  and  motor,  which  pass  anteriorly  through  the  posterior  fossa,  and 
these  fibers  pass  through  the  dura  mater  at  a  point  beneath  the  tentorium 
cerebelli,  which  is  attached  to  the  superior  angle  of  the  petrous  portion  of  the 
temporal  bone.    At  this  point  they  enter  the  cavum  Meckelii,  which  is  situated 
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just  above  tlie  apex  of  the  petrous  portion  of  the  temporal  bone.  The  sensory 
root  covers  the  motor  root  and  as  it  courses  anteriorly  and  enters  the  apex  of 
the  petrous  portion  of  the  temporal  bone,  it  spreads  out  inferior  to  the  dura 
mater  into  a  large  collection  of  nerve  cells  and  nerve  fibers  which  is  given 
the  name  of  Gasserian  ganglion  (semilunar  ganglion). 

Meckel's  Cavity. — The  eavum  Meckelii  (Meckel's  cavity)  is  a  depression 
which  is  somewhat  flat  and  is  situated  external  to  the  cavernous  sinus.     The 


Senson', 
Root. 


I'"ig.    40.— Tlic   fifth    cranial    nerve.      (Redrawn    from    Potter.) 


fioor  of  Meckel's  cavity  is  made  up  from  the  trigeminal  impression  which  is 
situated  on  the  summit  of  the  petrous  portion  of  the  temporal  bone  and  its 
covering  is  that  of  the  dura  mater.     (See  Fig.  47.) 

The  Gasserian  Ganglion  (Semilunar  Ganglion.) — The  Gasserian  ganglion 
is  a  large,  irrogular-sliapcd  c(jllectioii  of  nerve  cells  and  fibers,  situated  on  the 
anterior  and  superior  aspects  of  the  ai)ex  of  the  petrous  portion  of  the  tem- 
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Fig.    41. — Base    of    the    skull,    to    show    the    dura    mater,    sinuses,    arteries    and    nerves.       (Retouched     from 

Cunningham.) 


1,  Superior  sagittal  sinus;  2,  falx  cereliri  (cut);  3,  openings  of  occipital  sinus;  4,  spinal  medulla; 
.S,  vertebral  arterj';  6,  transverse  sinus;  7,  hypoglossal  nerve;  8,  accessory  nerve;  9,  vagus  nerve;  10, 
glossopharyngeal  nerve;  11,  acoustic  nerve;  12,  n.  intermetlius;  13,  facial  nerve;  14,  superior  petrosal 
sinus;  15,  trigeminal  nerve;  16,  abducens  nerve;  17,  trochlear  nerve;  IS,  superior  cerebellar  artery: 
19,  posterior  cerebral  artery;  20,  oculomotor  nerve;  21,  posterior  communicating  artery;  22,  middle  cere- 
bral artery;  23,  anterior  cerebral  artery;  24,  optic  chiasma;  25,  optic  nerve;  26,  olfactory  bulb;  27,  infra- 
trochlear  nerve;  28,  supratrochlear  nerve;  29,  oculomotor  nerve;  30,  sphenoparietal  sinus;  31,  ophthalmic 
vein;  32,  anterior  clinoid  process;  33,  trochlear  nerve;  34,  oculomotor  nerve;  35,  abducens  nerve;  36, 
circular  sinus;  37,  ophthalmic  nerve;  38,  maxillary  nerve;  39,  mandibular  nerve;  40,  cavernous  sinus; 
41,  basilar  plexus;  42,  semilunar  ganglion;  43,  basilar  artery;  44,  vertebral  artery;  45,  sigmoid  sinus 
(part  of  transverse  sinus);  46,  transverse  sinus;  47,  tentorium  cerebelli  (cut);  48,  occipital  sinuses; 
49,  inferior  sagittal  sinus;   50,  confluens  sinuum. 
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poral  bone.  (See  Figs.  41,  45,  48,  51,  and  60.)  It  is  situated  on  the  sensory 
root  at  a  point  where  the  three  large  divisions  of  the  fifth  cranial  nerve 
are  given  off  and  are  received.  This  ganglion  is  much  larger  in  diameter 
than  one  really  expects.  It  is  somewhat  flat  and  triangular  in  shape  and 
the  average  diameter  is  15  mm.  as  demonstrated  with  wet  specimens  dissected 
by  the  author.  The  sensory  root  of  the  Gasserian  ganglion  passes  backward 
to  the  brain,  ending  in  their  respective  nuclei,  while  the  motor  portion  passes 
beneath  the  Gasserian  ganglion,  and  then  diagonally  across  its  inner  aspect, 


Fig.   42. 

1,  Motor  root;  2,  sensory  root;  3,  Gasserian  ganfrlion;  4,  inferior  maxillary;  S,  buccal  nerve;  fi, 
superior  maxillary;  7,  orbital  nerve;  8,  lachrymal  nerve;  9,  middle  and  posterior  dental  nerve;  10,  anterior 
dental;  11,  terminus  of  nasal  nerve;  12,  palpebral:  13,  nasal;  14,  labial;  15,  facial  nerve;  16,  chorda  tym- 
pani;  17,  auriculotemporal  nerve:  18,  middle  menins;eal  arterv;  19,  inferior  dental  nerve;  20,  mylohyoid 
nerve;   21,   lingual   nerve;   22,   facial  artery.    (Retouched   from  Gray.) 


thereby  luiiling  ^\■itll  Die  third  or  niaiidibular  division.  (See  Figs.  40  and  60.) 
From  tlic  oiiti'i-  anterior  part  of  lliis  great  ganglion,  three  large  nerve  trunks 
make  tlieir  exit  from  the  cranial  cavity.  (See  Fig.  48.)  The  branch,  which  is 
located  most  anteriorly,  is  the;  first  or  oplithalinic  division.  The  middle  divi- 
sion is  the  second  or  mnxilhiry  dix'isioii,  wliilc  llic  lower  branch  is  located  a 
short  distance  postei-ior  to  the  middle  division  and  is  the  tbii'd  l)ranch,  or 
mandibular  division.     The   firsi,   or   o|)hthalmic,   division   and   the   second,   or 
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maxillary  division  are  purely  sensory,  while  the  third,  or  mandibular  division 
is  a  mixed  nerve  containing  both  motor  and  sensorj-  fibers.  The  ophthalmic 
division  is  the  smallest  nerve  trunk  of  the  three.  The  mandibular  division 
is  given  off  from  the  anterior  inferior  part  of  the  Gasserian  ganglion,  thence 
continues  forAvard,  making  its  exit  through  the  foramen  ovale.     It  connects 


Fig.    43. — Diagrammatic    drawing   showing   the   pons,    medulla,    spinal    cord,    and    the    sensory    distribution    of 
the    nervus    trigeminus    and    occipital    nerves.       (Retouched    from    Pegler.) 

with  other  cranial  nerves  which  make  it  one  of  the  most  important  sensory 
and  motor  nerves  of  the  head.  The  various  branches  which  connect  this 
nerve  with  other  cranial  nerves  will  be  discussed  later. 

The  First,  or  Ophthalmic,  Division.— The  first,  or  ophthalmic  division 
is  given  off  the  anterior  superior  part  of  the  Gasserian  ganglion,  thence  con- 
tinues forward,  making  its  exit  from  the  cranial  cavity,  through  the  superior 
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orbital  fissure  (sphenoidal  fissure)  (see  Figs.  55  and  61).  After  it  leaves  the 
Gasserian  ganglion,  it  passes  anteriorly  through  the  middle  fossa  and  is  located 
beneath  the  dura  mater.  The  situation  is  lateral  to  the  cavernous  sinus  and 
the  internal  carotid  artery.  (See  Figs.  52  and  53.)  In  addition  to  the  first,  or 
ophthalmic  division,  of  the  fifth  cranial  nerve,  the  superior  orbital  fissure  also 
transmits  the  oculomotor,  trochlear,  and  abducent  cranial  nerves,  and  the  oph- 


Lemniscus  lateralis 


Mesencephalic  root 
oF    trioemlnus 


Motor  root 
of  triqeminus 


N.  vesCibulari 

N.  Faciali 
Glossopharynqea!  a^ 

Nucleus  vestibuli 
medialis 

Vaqus  n 

Vaqus  n 


Tractus 
solitarius- 


Fig.   44. — Diagram,  showing  the  brain  connexions  of  the   vagus,  glossopharyngeal,   acoustic,   facial,   abducens, 
and    trigeminal    nerves.      (From    Cunningham.; 


thalmic  veins  (see  Figs.  50  and  51).  Before  the  ophthalmic  division  makes 
its  exit  through  the  superior  orbital  fissure,  it  gives  off  the  recurrent  branch 
which  supplies  the  dura  mater  in  that  region.  (See  Figs.  40  and  60.)  It  like- 
wise gives  off  at  this  point  the  small  communicating  branches  which  connect 
with  the  oculomotor  trochh^ar,  and  abducent  cranial  nerves;  also  small  branches 
which  communicate  -with  the  cavernous  plexus,  which  is  a  sympathetic  plexus 
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located  on  the  internal  carotid  artery.  (See  Fig.  52.)  It  now  passes  through 
the  superior  orbital  fissure  and  divides  into  three  large  branches  which  are 
the  frontal,  lachrymal,  and  nasociliary.     (See  Figs.  52,  54-J.,  54-5,  and  60.) 

{First,  or  oplitlialmic. 
Second,  or  maxillary. 
Third,  or  mandibular. 
Frontal. 
Lachrymal. 
Nasal,  or  nasociliary. 

Communicating  branch  with  oculomotor. 
"  "  "      trochlear 

"  "  "      abducent. 

"  "  "      cavernous   plexus. 

Recurrent  branch  which  supplies  part  of  dura  mater. 


FIRST,  OR  OPHTKALMIC, 
DIVISION 


N.  opht. 


Accessory 

motor 

nucleus, 

Desc. 

motor 
root. 


Principal 

motor 

nucleus. 


Descending 
I         spinal  root. 


N,  max.  sup.  N.  max.  inf. 

Fig.   45. — Nuclei   of   deep   origin   of   the   fifth   cranial   nerve.      (From   Howell's   Physiology.) 

The  Frontal  Nerve. — The  frontal  nerve,  the  largest  branch  of  the  oph- 
thalmic division,  enters  the  orbital  cavity  and  is  located  immediately  be- 
low its  roof  and  above  the  levator  palpebrse  superioris.  At  a  point  about 
midway  of  the  orbit  it  divides  into  two  branches  which  are  given  in  the  fol- 
loAving  diagram:     (See  Figs.  51  and  60.) 

r Supraorbital  (the  largest). 
The   Frontal   Nerve   divides   into  |  Frontal  ramus. 

I  Supratrochlear  (the  smallest). 

The  Supraorbital  Nerve. — The  supraorbital  nerve  is  the  largest  branch 
given  off  the  frontal  nerve,  and  is  a  continuation  of  this  nerve  trunk.  The 
supraorbital  nerve  is  located  farther  laterally  than  any  of  the  other  main 


80 


BLOCK    ANESTHESIA    AND   ALLIED    SUBJECTS 


brandies  and  makes  its  exit  from  the  orbital  cavity  by  way  of  the  supra- 
orbital foramen  or  notch  (see  Figs.  35  and  60),  after  which  it  gives  off  the 
frontal  branches  which  supply  sensation  to  the  scalp  and  skin  of  the  fore- 
head, reaching  as  far  distally  as  the  vertex  of  the  skull  (see  Fig.  56).  Other 
small  branches  are  given  off  which  supply  sensation  to  the  upper  eyelid  and 
the  mucous  membrane  lining  the  frontal  sinus.    This  nerve  sends  communicat- 


r'ig.     46.- — The    ventral     aspect    of    the    medulla    oblongata,     iions     and     niesenceidialon,     showing    tlie 
nerve    roots.      (Retouched    from    Cunningham.) 

1,  Decussation  of  pyramids;  2,  pyramid;  3,  olive;  4,  facial  nerve;  S,  lateral  recess  of  fourth  ven- 
tricle; 6.  chorioid  plexus  in  the  apertura  lateralis  of  the  fourth  ventricle;  7,  flocculus  cerelielli;  8,  acoustic 
nerve;  9,  nervus  inlcrmcdiiis;  10,  fasciculus  oldiquus  pontis;  11,  sensory  root  of  trigeminal  nerve;  12, 
motor  root  of  trigeminal  nerve;  13,  basis  pedunculi  cerebri;  14,  ojjtic  tract;  IS,  optic  nerve;  16,  optic 
chiasma;  17,  infundibulum  Ccut);  18,  tuber  cinereum;  19,  corpus  mamillare;.  20,  substantia  perforata 
posterior;  21,  oculomotor  nerve;  22.  trochlear  nerve;  23,  pons;  24,  abducens  nerve;  25.  facial  nerve;  26, 
acoustic  nerve;  27,  nervus  intermedins;  28,  glossopharyngeal  nerve;  29,  vagus  nerve;  30,  accessory  nerve; 
31,  hypoglossal  nerve;  32,  spinal  root  of  accessory  nerve;  33,  first  spinal  nerve. 
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ing  brandies  to  the  aurieuloteniporal,  Avliieh  is  a  braiicli  of  the  third  or  man- 
dibular division;  with  the  frontal  ramus,  and  with  the  cervical  plexus  by 
wa.y  of  the  greater  occipital  nerve. 

The  following  diagram  shoAvs  the  various  branches  which  are  given  off 
from  the  supraorbital  nerve: 

Ba'finch  to  frontal  sinus  ■which  supplies  the  mucous  mem- 
brane. 

Paliiebral  branch  to  the  skin  of  the  upper  eyelid. 
SUPEAOEBITAL  NERVE  j  ^^^^^^^  ^^,^^^^^^^  ^^  ^^.p^^^_ 

Branches  to  skin  of  forehead,  scalp,  and  vertex. 
Communicating  branch  with  facial  nerve. 


.,        .  ,    ,  crioriform 

ethmoidal  spine   piate 


frontal         . 

crest       foramen  caecum 


jugum  ethmoidale 
optic  gioove 


optic  foramen 

anterior  clinoid 
p,  ocas 

foramen  rotundum 
sulcus  arteriosus - 
foramen  ovale- 

foramen  sptnosum- 

trigeminal  impression  - 

interTicl  auditory  meatus  - 

Jugular  foramen- 

(anterior  compartment) 

lambdoid  suture 


■ista  gain 

■fronto-ethmoidal  suture 
sulci  arteriosi 
olivary  eminence 

,  sphenofrontal  suture 

dorsum  sellae 

coronal  suture 

.■■'      carotid  groove 

,. -sphenoparietal  suture 
-sphenosqvamosal  suture 

.foramen  laccnim 
.  squamosal  suture 

inferior  petrosal  groove 
petro-occipital  fissure 

■  \    hiatus  Fal'opii 

i  i  -  jugular  foramen 

-/-  sigmoid  groove 
condyloid  canal 

mastoid  foramen 
. transverse  groove 


jugular  tubercle 

remains  of  the  spheno-occipital  suture   internal  internal      'hypoglossal  canal 
synchondrosis  occipital  occipital       -"   ^ 

crest     protube- 
rance 

Fig.    47. — The   inner   surface    of   the   base   of    the   skull.      (From    Sobotta-McMurrich.) 


Frontal  Ramus. — This  is  the  middle  branch  of  the  frontal  nerve  and 
maintains  the  same  name.  It  passes  anteriorly  and  is  located  near  the  su- 
praorbital nerve,  passes  out  of  the  orbital  cavity  through  the  supraorbital 
notch  or  foramen  and  then  passes  upward  in  the  skin  of  the  forehead  located 
medially  to  the  other  branches,  supplying  the  skin  in  this  region  and  anas- 
tomoses with  the   supraorbital   and   supratrochlear   nerves.      (See   Fig.    51.) 
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Supratrochlear  Nerve. — This  is  the  smallest  of  the  three  branches  which 
is  given  off  the  frontal  nerve,  and  it  passes  obliquely  anteriorly  in  the  roof  of  the 
orbit  towards  the  tendon  of  the  superior  oblique  muscle,  thence  anteriorly  and 
medially,  passing  out  of  the  orbital  cavity  over  the  medial  portion  of  the  supra- 


r'ig.   48. — Wet  anatomical    sijccimen   which   has   been   carefully   dissected  and   shows   the   following  structures: 

1,  Sensory  root  of  trigeminal  nerve;  2,  semilunar  (Gasserian)  ganglion;  3,  superior  orbital  (sphe- 
noidal) fissure;  4,  ophthalmic  division  of  trigeminal  nerve;  S,  foramen  rotundum;  6,  sphenopalatine 
nerves;  7,  infraorbital  nerve;  8,  vidian  nerve;  9,  jjosterior  palatine  nerve;  10,  sphenopalatine  (Meckel's) 
ganglion;  11,  buccinator  nerve;  12,  foramen  ovale;  13,  mandibular  nerve;  14,  internal  maxillary  artery; 
IS,  auriculotemporal  nerve;  16,  inferior  dental  nerve;  17,  lingual  nerve;  18,  middle  palatine  nerve;  19, 
anterior  palatine  nerve;  20,  nasopalatine  nerve;  21,  posterior  lateral  nasal  nerve;  22,  posterior  superior 
dental  nerve;  23,  inferior  dental  nerve. 


orbital   firdi.     its  IjcuiicIk'S  pass  siiiici'iorly  and   medially,   siijiplying   the  skin 
of  the   forehead,   the  root  of  the   nose  and   the  inner  aspect   of  the  upper 
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ej-elid.     This  nerve  anastomoses  witJi  the  trochlear  ])rane]i  of  tlie  nasociliary 
nerve.     (See  Figs.  54- A,  56,  and  60.) 

The  Lachrymal  Nerve. — The  lachrymal  nerve  is  a  hranch  of  the  first  or 
ophthalmic  division.  It  passes  anteriorlj^  just  beneath  the  roof  of  the  orhital 
cavity  in  a  space  which  is  situated  between  the  lateral  and  superior  recti  mus- 


Fig.   49. 

1,  Infraorljital  nerve  and  artery;  2,  Meckel's  ganglion;  3,  third  nerve;  4,  ophthalmic  branch  of  fifth 
nerve;  5,  fourth  nerve;  6,  maxillary  branch;  7,  motor  root;  S,  sensory  root;  9,  Gasserian  ganglion;  10, 
middle  meningeal  artery;  11,  mandibular  branch;  12,  temporomalar  nerve;  13,  buccal  branch;  14,  stump 
external  pterygoid  muscle;  15,  lingual  nerve;  16,  internal  pterygoid  muscle;  17,  inferior  alveolar  nerve 
and   artery;    18,   posterior   superior   dental   nerve.      (Modified   from    Davis.) 

cles  until  it  reaches  the  anterior  part  of  the  orbit.  It  gives  off!  branches  which 
supply  the  lachrymal  gland,  the  conjunctiva  and  the  skin,  composing  the  lateral 
commissure  of  the  eye.  It  also  gives  off  a  small  branch  which  communicates 
with  the  zygomatic  nerve,  which  is  a  branch  of  the  second  or  maxillary  di- 
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vision  of  the  fifth  nerve.     The  various  branches  of  the  lachrymal  nerve  are 
contained  in  the  following  diagram: 


LACHRYMAL   BEANCH 


j-Aiiastomosing  branch  with  zygomatic  nerve  of  second  or 
maxillary  division. 
Braneli  to  lachrymal  gland. 
Conjunctiva. 
Skin  of  outer  can  thus. 


Nasociliary,  or  Nasal,  Branch. — This  nerve  is  given  off  the  first,  or  oph- 
thalmic division  and  passes  anteriorly  from  the  superior  orbital  fissure  and 
enters  the  orbital  cavity,  proceeding  anteriorly  in  an  oblique  manner  between 


Fig.    50. 


1,  OiJtic  nerve;  2,  ophthalmic  artery;  3,  tliird  nerve;  4,  fourth  nerve;  5,  ophthalmic  branch  of  the 
fifth  nerve;  6,  sixth  nerve;  7,  internal  carotid  artery;  8,  maxillary  branch  of  the  fifth  nerve;  9,  mandibular 
branch  of  the  fifth  nerve;  10,  Gasserian  ganglion  turned  forward;  11,  internal  jugular  vein.  (Redrawn 
from   Davis.) 

the  medial  rectus  and  the  superior  oblique  muscle.  (See  Figs.  51,  54- JL  and 
54-jB.)  It  divides  near  the  anterior  ethmoidal  foramen,  and  forms  a  number 
of  branches  which  are  given  below.  The  terminal  branch  of  this  nerve  passes 
through  the  anterior  ethmoidal  foramen  and  is  called  the  anterior  ethmoidal,  and 
after  passing  through  the  foramen  enters  the  substance  of  the  ethmoidal  bone, 
thence  through  the  nasal  fissure,  entering  the  nasal  cavity  wliich  supplies  the 
mucous  membrane  located  in  tlic  anterior  superior  part  of  the  nasal  septum. 
I'he  anterior  ctlimoidal  nerve  is  divided  into  two  })ranelies  wliicli  are  called  the 
medial  and  hiliT;il.  ('See  J-'igs.  71),  !)1,  1)2,  and  '.)H.)  Tiie  medial  branch  supplies 
sen.sation   to  tlic  muttons   nicinhfnMc   covering  the  upper  and   anterior  part  of 


NERVUS    TRIGEMINUS 


85 


Fig.    51. 


-Sijecimen    showing    the    Gasserian    ganglion,    its    three    principal    divisions    and    branches. 

touched  from  Toldt.) 


(Re- 


J,  Ramus  frontalis;  2,  n.supraorbitalis;  3,  m.  obliquus  superior;  4,  m.  rectus  superior;  S,  n.  frontalis; 
6,  nn.  ciliares  breves;  7,  nn.  ciliares  longi;  8,  m.  levator  palpebrae  superioris;  9,  ganglion  ciliare;  10, 
radix  longa  ganglii  ciliaris;  11,  n.  nasociliaris;  12,  m.  rectus  lateralis;  13,  n.  opticus;  14,  n.  oculomotorius; 
15,  n.  ophthalmicus;  16,  a.  carotis  interna;  17,  n.  abducens;  18,  ganglion  semilunare;  19,  n. 
maxillaris;  20,  n.  mandibularis;  21,  radix  brevis  ganglii  ciliaris;  22,  ganglion  sphenopalatinum ;  23,  n.  in- 
fraorbitalis;  24,  rami  alveolares  superiores  posteriores;  25,  ramus  alveolares  superiores  medius;  26, 
ramus  alveolaris  superior  anterior;  21,  branch  of  n.  facialis;  28,  branch  of  mucous  membrane  of  cheek; 
29  rami  labiales  superiores;  30,  ramus  nasalis  externus;  31,  branch  of  skin  of  cheek;  Zl,  rami  palpebrales 
mfenores. 
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the  nasal  septum,  while  the  lateral  branch  supplies  the  mucous  membrane  cover- 
ing the  upper  lateral  wall  of  the  nasal  cavity,  later  appearing  upon  the  face 
under  the  name  of  the  external  nasal  nerve  which  supplies  the  skin  of  the  tip 
of  the  nose  with  sensation.     (See  Figs.  56  and  59.) 

The  nasociliary  nerve  gives  off  five  principal  branches  which  are  desig- 
nated in  the  accompanying  diagram  as  well  as  subdivisions  and  structures 
supplied: 

(/Long  root  wliich  is  the  sensory  root  of  ciliary  ganglion. 

Anastomosing    branch    to    su- 


NASOCILIAEY,  OK 
NASAL    NERVE. 


Infrateo- 

CHLEAB 


SUPEFJOR 
PALPEBRAL 
RAMUS 


pratrochlear   nerve. 
Branch  to  lachrymal  sac. 
Branch    to    inner    cantlms 

eye. 


of 


Inferior  palpe- 
bral RAMUS 


\ 


Intranasal 

SECTION 


Internal 
branches 


Branch  to  medial  i^  to  %  of 
su])erior  eyelid  and  conjunc- 
tiva. 

Anastomosing  branch  to  infra- 
orbital nerve. 

Cutaneous  branches  to  skin  of 
root  and  upper  part  of  nose. 
Long  ciliary  branches  to  eyeball,  iris,  cornea  and  ciliary  body. 
Posterior  ethmoidal  to  mucous  membrane  of  sphenoidal  sinus 

and  posterior  ethmoidal  cells. 
Anterior  ethmoidal  branch  to  frontal  sinus  and  anterior  eth- 
moidal cells. 

Branches  to  anterior  part  of 
nasal  septum  and  continue 
as  cutaneous  branches  which 
supply  the  anterior  inferior 
part  of  nose. 

Branch  to  anterior  lateral  part 
of  wall   of   nasal   fossa. 

Braaich  to  anterior  half  of  in- 
ferior meatus  and  turbinate 
bone. 

Branch  to  anterior  half  of 
middle  meatus  and  turbi- 
nate bone. 


The  Ciliary  Ganglion 

Synonyms. — Ophthalmic,  or  lenticular  ganglion. 

This  ganglion  is  approxiately  2  mm.  in  diameter,  and  is  situated  near  the 
optic  nerve  internal  to  the  abducent  nerve,  and  is  surrounded  by  fatty  tissue 
(see  Figs.  52  and  60),  This  ganglion  has  three  roots — a  motor  branch  derived 
from  the  motoroculi  or  third  cranial  nerve,  a  sensory  branch  which  is  given 
off  the  nasal  branch  of  the  first  or  ophthalmic,  and  a  sympathetic  root  or  branch 
which  is  derived  from  the  cavernous  plexus.  The  motor  fibers  supply  the  in- 
trinsic muscles  of  the  eyeball  witli  ttiotor  ijnj)ulses.  I'liis  ganglion  gives  oft" 
from  ten  to  fifteen  short  branch(,'s,  wliicli  are  called  tiie  short  ciliary  nerves  and 


External 
branches 
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are  divided  into  an  upper  and  lower  group,  they  being  separated  by  the  optic 
nerve.  These  branches  pass  anterior!}^  along  the  optic  nerve  to  the  posterior 
border  of  the  eyeball,  at  which  point  they  pierce  the  sclera  and  supply  the  sev- 
eral coats  lining  the  eyeball,  as  well  as  the  ciliary  muscles  and  eyelids.  These 
are  mixed  nerves,  being  sjanpathetic,  sensorj^,  and  motor.  The  following  dia- 
gram gives  the  origin  and  branches  of  the  ciliary  ganglion : 

1.  Motor  branch  from  the\ 
third,  or  oculomotor. 


CILIARY  GANGLION 
Origin   by   three   roots   which 
are: 


2.  Sensory    branch    from 

the  nasociliary  (na- 
sal) nerve  of  the 
ojjhthalmic  division. 

3.  Sympathetic    branches 

from  the  carotid 
plexus. 


Gives  off  ten  to 
fifteen  brancheb-^ 
to 


All  coats  of  eye- 
ball. 
Ciliary  muscle. 
Iris. 
.Cornea. 


(Redrawn   from    Buchanan.) 


1.  Great  superficial  petrosal  nerve;  2,  Gasserian  ganglion:  3,  ophthalmic  or  first  division;  4,  internal 
carotid  artery;  5,  ciliary  ganglion;  6,  lacrimal  nerve;  7,  frontal  nerve;  8,  nasal  nerve;  9,  lacrimal  gland; 
10,  ciliary  nerve;  11,  branch  of  third  cranial  nerve  to  inferior  oblique  muscle;  12,  superior  maxillary  or 
second  division;  13,  sphenomaxillary  or  Meckel's  ganglion;  1-1,  nasopalatine  nerve  which  forms  the 
anterior  portion  of  the  inner  nerve  loop;  15,  anterior  palatine  nerve  which  forms  the  posterior  portion 
of  inner  nerve  loop;  16,  sublingual  ganglion;  17,  submaxillary  ganglion;  18,  lingual  nerve;  19,  otic  or 
Arnold's  ganglion;  20,  inferior  dental  nerve;  21,  mandibular  or  third  division;  22,  corda  tympani  nerve; 
23,  internal  carotid  artery;  24,  posterior  auricular  nerve;  25,  facial  nerve  in  aqueduct  of  Fallopius;  26, 
branch  to  small  superficial  petrosal  nerve. 
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Nervus  Maxillaris,  or  Second  Division 

The  maxillary,  or  second,  division  of  the  fifth  cranial  nerve  is  given  ofl! 
from  the  external  anterior  border  of  the  Gasserian  ganglion.  (See  Figs.  49, 
51,  and  52.)  This  division  is  slightly  larger  than  the  first  or  ophthalmic  division, 
is  flattened  or  oval  in  shape,  and  is  at  least  4  mm.  in  diameter  as  it  makes 
its  exit  from  the  cranial  cavity  through  the  sphenoid  bone.  This  nerve  is  purely 
sensory  and  supplies  the  greater  part  of  the  superior  maxillary  bone,  antrum, 
teeth,  periosteum,  alveolar  process,  mucous  membrane,  upper  part  of  cheek,  soft 
and   hard    palates,    tonsils,    posterior   and    anterior    pillars,    uvula,    etc.,    with 


Fig.    53. — Distribution    of   superior    maxillary    nerve.      (Redrawn    from    Hirsclifeld    and    Leveille.) 

1,  Anastomosis  with  orbital  nerve;  2,  zygomatico-facial  or  malar  branch;  3,  anterior  terminal 
branches  of  the  infraorbital  nerve;  4,  buccal  branch  of  facial  nerve;  5,  posterior  superior  dental  branches; 
6,  Meckel's  ganglion;  7,  Vidian  nerve;  8,  deep  petrosal  nerve;  9,  great  superficial  petrosal;  10,  facial 
nerve;  12,  Gasserian  ganglion;  13,  superior  maxillary  nerve;  14,  lacrimal  nerve;  15,  orl^ito  or  temporo- 
malar   branch;    16,    zygomatico-temporal    branch. 


sensation.  This  large  nerve  trunk  passes  anteriorly  from  the  Gasserian  gan- 
glion beneath  the  dura  mater  in  the  middle  fossa  of  the  skull,  and  passes 
out  of  the  cranial  cavity  by  way  of  the  foramen  rotundum,  Avhich  is  located 
in  the  greater  wing  of  the  sphenoid  l)one  (see  Figs.  41,  42,  43,  47,  54-A,  and  60). 
After  emerging  from  the  foramen  rotnndum,  it  crosses  tlie  pterygopalatine 
(sphenomaxillary)  fossa,  and  enters  tlic  posterior  part  of  the  floor  of  1lie  orbit 
(see  Figs.  60,  64,  and  68 j.  The  i)terygopalatinc  fossa  is  approximately  15 
mm.  in  width  where  the  second  division  crosses  it  (see  Figs.  48  and  64).     Be- 
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Communication  witli  lacrimal 
Frontal  nerve 

Lacrimal  nerve 
Naso-ciliary  nene    \ 
Oplithalmic  nei  ve 
maxillary  npi\e 
Semilunar  ganylion 
Trigeminal  nerve  | 

(afferent  root) 


Mandibular 
nerve 

MaxiUaiy  nei\'" 
Pharyngeal  nei  ■  ■ 
Nerve  of  pterygoid  cai  -il 
Splieno-palatine  ganglion  ' 

Palatine  nerves ' 
Posterior  superior  alveolar  nerves 


Supra-orbital  nerve 
Supra-troehlear  nerves 


Sensory  root  from  maxillary  nervo 

Sensory  root  from  maxillary 
,--''  nerve 

omatico-temporal  branch 
'■^   Tki,-  Tnfra-troclilear  nerve 


Zygomatico-facial  branch 

Inferior  palpebral  branch 
External  nasal  nerves 
Infra-orbital  nerve, 
-     leaving  canal 

External  nasal 

branch 


Zygomatic  nerve      ^    ,' 
Infra-orbital  nerve,  enteimg  canal      ' 


Superior  labial  branches 


Fig.   54-.4. — The  course  of  the   ophthalmic   and  maxillary   nerves.    (.Trom   Cunningham.) 


Lacrimal  gland 


Frontal  nerve 


Supra-orbita]  nerve 


Lacrimal  nerve 

Nerves  to  superior  rectus  and 
levator  palpebrre  from  oculo- 
motor nerve  (superiordivision) 

Trochlear  nerve 

Rectus  lateralis 

Abducens  nerve 

Oculo-motor  nerve 
(inferior  division) 

Ciliary  ganglion 

Nerve  to  rectus  inferior  from 
oculo-motor  nerve 

Nerve  to  obliquus  inferior 
from  oculo-inotor  nerve 


rig.    54-i;. — Schematic 


Supra-trochlear  nerve 
Levator  palpebral  superioris 
Rectus  superior 
Obliquus  superior 
Naso-ciliary  nerve 
Infra-trochlear  nerve, 

Rectus  medialis 

Nerve  to  rectus  medialis  from 

oculo-motor 

Ophthalmic  artery 

Optic  nerve 

Long  ciliary  nerve.s 

Rectus  inferior 
Obliquus  inferior 

representation   of   the    nerves   which   traverse   the    cavity    of   the    orbit. 
(From    Cunningham.) 
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fore  the  second  division  makes  its  exit,  through  the  foramen  rotundum,  while 
yet  in  the  cavity  of  the  cranium  it  gives  off  the  middle  meningeal  (recurrent 
nerve),  which  supplies  the  dura  mater  located  in  the  region  of  the  middle  fossa  of 
the  skull  (see  Fig.  40).  After  this  large  nerve  makes  its  exit  from  the  cranial 
cavity  through  the  foramen  rotundum,  it  divides  into  two  main  branches,  or 
divisions.  One  main  branch  continues  in  the  floor  of  the  orbit  (see  Figs.  68 
and  70),  and  assumes  the  name  of  infraorbital  nerve,  Avhich  takes  an  almost 
straight  course  anteriorly,  making  its  exit  upon  the  face  through  the  infraor- 
bital foramen  (see  Figs.  70  and  75).  The  other  main  branch  or  division  forms 
the  sphenopalatine  nerve,  which  passes  to  the  sphenopalatine  ganglion  (Meckel's 
ganglion),  which  is  its  chief  sensory  root,  and  branches  to  the  palate  and  nasal 
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Processus  pterygoideus 

Fig.    55. — Sphenoid    bone,    anterior   view.      (From    Quain.) 


cavity  (see  Figs.  40,  53,  54-^,  and  60).  For  convenience,  it  is  well  to  divide 
the  branches  given  off  of  this  great  nerve  trunk  in  accordance  with  the  various 
locations.  The  branches  of  this  nerve  will  therefore  be  discussed  under  the 
four  following  groups : 

1.  Brandies  given  off'  the  second  division  within  the  cranium, 

2.  Brandies  given  off'  the  second  division  within  the  pterygopalatine  fossa. 

3.  Branches  given  off'  the  infraoi-ljital  nerve  within  the  infraorbital  canal. 

4.  Branches  given  off'  the  infraorl)ital  nerve  upon  the  face. 


BRANCHES  GIVEN  OFF  WITHIN  THE  CAV- 
ITY OF  THE  CRANIUM 


Middle  nieniiigoal  (recurrent  nerve)  which 
supplies  the  dui'a  mater  in  middle  fossa 
and  to  plexus  located  on  middle  meningeal 
artery. 
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The  branches  which  are  given  off  within  the  pterygopalatine  fossa  (spheno- 
maxillary fossa)  numbering  five,  and  sometimes  six,  are  given  in  the  outline 
on  page  95. 

Sphenopalatine  Nerves 

The  first  two  branches  given  off  within  the  pterygopalatine  fossa  are  two 
short  nerves  called  sphenopalatine,  which  course  downward  and  slightly  later- 


Fig.    56. — Illustrating   the    sensory    nerve    supply    of    the    face,    forehead,    and    scalp. 

1,  Mental  nerve;  2,  infraorbital  nerve;  3,  and  4,  external  nasal  branches;  5.  auriculotemporal 
nerve  from  third  division;  6,  zygomaticotemporal  nerve  from  second  division;  7,  su))raorbital  nerve 
from  first  division;  8,  supratrochlear  nerve  from  first  division;  9-10,  greater  auricular  nerve;  11,  malar 
nerve;    12,   long  buccal   nerve;    13,   lesser    occipital   nerve;    14,    greater   occipital   nerve. 

ally,  connecting  with  the  sphenopalatine  ganglion  (Meckel's  ganglion)  and 
makes  up  the  sensory  part  of  this  ganglion.  The  average  length  of  the  spheno- 
palatine nerve  is  approximately  5  mm.,  and  acts  as  a  sensory  connecting  link  be- 
tween Meckel's  ganglion  and  the  second  division.     (See  Figs.  48,  60,  78.) 
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Posterior  Superior  Dental  (Alveolar)  Nerve 

The  next  branch  given  off  is  called  the  posterior  superior  alveolar  nerve 
(rami  alveolares  superiores  posteriores).  (See  Figs.  60,  64,  65  and  66.)  These 
nerves  may  be  two  or  more  in  number.  In  two  instances  the  author  has 
found  two  posterior  superior  alveolar  nerves,  instead  of  one,  and  in  both 
cases  the  branches  were  given  off,  from  the  second  division,  very  close  to  each 


14     IS 


Fig.    57. — Peripheral    nerves    of    the    face    and    head.      (Retouched    from    Toldt.) 

1,  Ansa  cervicalis  superficialis;  2,  superficial  cervical  nerve;  3,  cervical  or  inframaxillary  branch; 
4,  hypoglossal  nerve;  5,  great  auricular  nerve;  6,  small  occipital  nerve;  7,  facial  nerve;  8,  digastric  branch; 
9,  posterior  auricular  nerve;  10,  occipital  branch;  11,  branches  of  great  occipital  nerve;  12,  superficial 
temporal  nerve;  13,  anterior  auricular  nerves;  14,  superficial  temporal  branches  of  auriculotemporal  nerve; 
15,  temporal  branches  of  facial  nerve;  16,  malar  branches  of  facial  nerve;  17,  supraorbital  nerve;  18, 
inner  branch;  19,  supratrochlear  nerve;  20,  infratrochlear  nerve;  21,  anterior  or  superficial  branch  of 
nasal  nerve;  22,  lateral  nasal  branches  of  infraorljital  nerve;  23,  superior  labial  branches;  24,  buccal 
nerve;  25,  buccal  or  inferior  buccolabial  branches  of  facial  nerve;  26,  pes  anserinus  or  parotid  plexus; 
27,  mandibular  or  supramaxillary  branch. 


other.  In  tAvo  oilier  sjx'ciiueiis,  wliicli  Ihinc  bccji  dissecttjd,  the  posteri(n'  supe- 
rior dental  nerve  was  given  off  us  owe  In-jincli,  jind  jit'lci'  extending  downward 
and   laterally  to   a   distance    a])pro.\iiiialely   one-Jialf   inch,    divided   into   two 
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brandies.  This  nerve  arises  from  the  second  division  anterior  to  the  splieno- 
palatine  branches ;  in  other  words,  at  a  point  approximately  5  mm.  distal  to 
the  posterior  floor  of  the  orbit,  and  it  has  a  diameter  of  approximately  1  mm. 
Its  conrse  is  downward,  forward  and  laterally  (see  Figs.  48,  43,  54:- A  and  60). 
It  enters  the  posterior  snperior  dental  foramen  or  foramina  upon  the  poster- 
ior lateral  tuberosity  of  the  superior  maxillary  bone,  at  a  point  approximately 
2  cm.  above  the  distogingival  margin  of  the  upper  third  molar.  (See  Figs. 
36,  37,  60,  and  68.)  After  this  nerve  enters  the  superior  maxillary  bone  at  a 
point  as  above  stated,  it  passes  anteriorly  into  the  middle  plate  of  bone  compris- 
ijig  the  alveolar  process,  giving  off  small  branches  which  enter  the  apices  of  the 
roots  of  the  second  and  third  molar  teeth,  and  in  some  cases  the  apices  of  the 
roots  of  the  upper  first  molar  tooth.     (See  Figs.  40  and  60.)     However,  the  nerve 


Fig     58. — Illustrating    the    various    areas    which    are    supplied    by    the    various    divisions    of    the    fifth    cranial 
nerve   and   the    cervical   plexus.      (Redrawn   from    Gray.) 

supply  of  the  first  molar  tooth  varies,  as  part  of  it  may  come  from  the  poster- 
ior superior  alveolar  and  a  part  from  the  middle  superior  dental,  or  its  en- 
tire supply  may  come  from  the  middle  superior  alveolar.  This  nerve  anasto- 
moses with  the  middle  superior  dental,  consisting  in  the  formation  of  a  dental 
or  alveolar  plexus  which  is  located  above  the  apices  of  the  roots  of  the  upper 
molars,  first  and  second  bicuspid  teeth.  (See  Figs.  40  and  60.)  It  also  assists 
in  forming  the  posterior  portion  of  the  outer  nerve  loop,  which  will  be  discussed 
later. 

As  the  posterior  superior  dental  nerve  passes  through  the  posterior 
superior  alveolar  foramen,  it  is  accompanied  by  the  posterior  superior  al- 
veolar artery,  which  is  a  branch  of  the  internal  maxillary  artery.  (See  Fig.  67.) 
In  some  cases  this  artery  and  nerve  are  located  in  the  mucous  membrane  lining, 
the  posterior  wall  of  the  antrum,  and  in  the  dry  skull  it  is  many  times  possible 
to  see  a  small  groove  in  the  wall  of  the  antrum  which  was  occupied  by  these 
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structures.  In  addition  to  supplying  the  upper  second  and  third  molars,  and 
in  some  cases  a  portion  of  the  upper  first  molar,  this  nerve  branch  supplies 
the  buccal  gum  tissue  and  periosteum,  mucous  membrane  of  the  mucous  fold, 
buccal  side  of  the  upper  named  teeth,  and  in  addition  the  alveolar  process  in 
the  immediate  region.  This  nerve  hrancli  does  not  supply  the  gum  tissue,  mu- 
cous memdrane  and  periosteum  situated  on  the  lingual  side  of  the  ahove  teeth.. 


Fig.    59. — Sensory    areas    of    the    head,    showing   the    general    distribution    of    the    three    divisions    of    the    tri- 
facial  nerve.      (Redrawn   from   Gerrish.) 

I,  ophthalmic  area;  II,  maxillary  area;  III,  mandibular  area;  IV,  superficial  cervical  plexus  area; 
V,  cervical  nerves  (posterior  division);  1,  lacrimal  nerve;  2,  supratrochlear  nerve;  3,  supraorbital  nerve; 
4,  infratrochlcar  nerve;  5,  nasal  nerve;  6,  infraorbital  nerve;  7,  mental  nerves;  S,  long  buccal  nerves; 
9,  auriculotemporal  nerve;  10,  malar  branch  of  the  temporo-malar;  11,  temporal  branch  of  the  temporal 
nerve. 

The  Zygomatic  Nerve 

Another  small  branch,  which  is  given  off  the  second  division  in  the 
pterygopalatine  fossa,  is  a  zygomatic  branch  (orbital),  and  enters  the  cavity 
of  the  orbit  by  way  of  the  infraorbital  fissure,  and  passes  through  the 
zygomaticofacial  canal  of  the  malar  bono  (zygomatic  bone)  and  emerges  upon 


FiQ.  60. — Schematic  Deawino  Illustratino  the  Nekvus  Trigeminus   and  the  Anatomical  STRBCTtreES  Supplied  by  Its  Branches. 


nUrvus  trigeminus 
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the  face  tliroiigli  the  zygomaticoorhital  foramen,  at  which  point  it  anasto- 
moses Avith  the  hichrymal  nerve.  (See  Figs.  53,  54-A,  and  60.)  As  it  emerges 
from  the  foramen  upon  the  face,  it  divides  into  two  branches,  which  are  the 
zygomaticofacial  which,  after  passing  through  the  substance  of  tlie  zygomatic 
or  temporal  bone,  appears  upon  the  face  and  supplies  the  skin  covering  the 
zygomatic  bone,  and  anastomoses  with  small  malar  branches  of  the  seventh  cra- 
nial nerve.     (See  Figs.  56,  57,  and  60.) 

Infraorbital  Nerve 

The  last  large  nerve  branch  which  is  given  off  within  the  sphenomaxillary 
fossa  is  the  infraorbital,  which  is  a  continuation  of  the  second  division  and  is  a 
terminal  branch.  It  enters  the  infraorbital  canal  at  the  posterior  part  of  the 
floor  of  the  orbit,  then  traverses  the  infraorbital  canal  (see  Figs.  60,  62,  and  68). 
The  nerve  finally  makes  its  exit  upon  the  face  through  the  infraorbital  fora- 
men, which  is  located  at  a  point  one  centimeter  beneath  the  infraorbital  mar- 
gin of  the  orbit.  (See  Figs.  35,  60,  70,  and  71.)  As  the  infraorbital  nerve 
passes  through  the  infraorbital  canal,  it  gives  off  the  middle  and  anterior  su- 
perior alveolar  nerves,  which  will  be  discussed  later. 

The  accompanying  diagram  should  give  the  reader  a  clear  knowledge  of 
the  nerve  branches  located  within  the  pterygopalatine  fossa : 


BEANCHES  GIA^EN  OFF 
WITHIN   THE   PTERYGO- 
PALATINE FOSSA. 


Zygomatic 

BRANCH 


Zygomatico- 

TACIAL 


Zygomatico- 
temporal 


Two    siDlienopalatine    to    Meckel's    ganglion    (sphenopalatine 

ganglion). 
Posterior  superior  dental  (one  or  two  brandies)  to  upper 
second  and  Ihird  molar  teeth  and  in  some  cases  upper  first 
anolar.  Also  to  alveolar  process,  buccal  periosteum,  gum 
tissue  and  mucous  fold  in  region  of  upx^er  named  teeth  and 
l^osterior  jjart  of  antrum. 
Anastomoses  with  middle  superior  dental  and  aids  in  form- 
ing the  dental  plexus. 

Anastomosing    branches    to 

seventh   cranial.     Cutaneous 

branch  to  skin  of  upper  part 

^      of  cheek. 

Cutaneous    branch    to    part    of 

lower,  eyelid. 
Connecting  branch  with  lachry- 
mal nerve  which  is  secretory. 
Anastomosing    branch     with 

seventh   cranial   nerve. 
Cutaneous  branch  to  skin,  face, 
anterior  part  of  temple,  and 
lateral  part   of   forehead. 
Infraorbi-   fThis  nerve  is  a  continuation  of  tlie  second  di- 
TAL  NERVE  }     vision   and   gives   off   several  branches,   as   is 
illustrated  in  diagrams  on  pages  100  and  102. 
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The  branches  which  arise  from  the  infraorbital  nerve  as  it  courses  an- 
teriorly through  the  floor  of  the  orbit  from  the  pterygopalatine  fossa  until  it 
emerges  through  the  infraorbital  foramen  upon  the  face  are  two  in  number. 
The  divisions  and  subdivisions  of  these  two  branches  are  given  in  detail  in 
the  diagram  on  page  100.  The  infraorbital  nerve  is  from  2  to  2i/2  mm.  in 
diameter  as  it  enters  the  orbit,  and  is  purely  sensory. 


BRANCHES  GIVEN  OFF  INFRAORBITAL  NERVE  WITHIN  INFRAOR- 
BITAL CANAL 
The  Middle  Superior  Dental  (Alveolar)  Nerve 

The  middle  superior  dental  nerve  arises  from  the  infraorbital  nerve 
within  the  infraorbital  canal,  and  it  courses  downward  laterally  and  slightly 
forward,  being  located  in  the  outer  wall  of  the  maxillary  sinus,  but  during  its 
course,  it  gives  off  many  small  branches  which  supply  sensation  to  the  mucous 
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Fig.    61. — Sphenoid  bone   from   above.      (From    Ouain.) 

membrane  lining  the  antrum  at  this  point.  (See  Figs.  40,  60,  and  68.)  Before 
it  reaches  the  antrum  it  passes  through  a  small  bony  canal  in  the  wall  of  the 
maxillary  sinus.  When  it  reaches  the  region  of  the  alveolar  process  above  the 
apices  of  the  roots  of  the  upper  first  and  second  bicuspid  teeth  and  first  molar 
tooth,  it  divides  into  several  branches  which  supply  a  part  of  the  mucous 
membrane  in  the  floor  of  the  antrum,  the  alveolar  process  located  in  the  region 
of  the  two  superior  bicuspids  and  first  molar  teeth,  buccal  periosteum,  gum 
tissue  and  mucous  fold  located  on  the  buccal  side  of  the  upper  named  teeth. 
Small  branches  enter  the  apices  of  the  superior  first  and  second  bicuspids, 
and  in  nearly  all  cases  the  i-oots  of  the  upper  first  molar.  (See  Figs.  40  and  60.) 
It  has  been  the  author's  experience  that  the  superior  bicuspids  and  first 
molar,    alveolar    i)rocess    and    soft    tissues,    located    on    the    buccal    side,    are 
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supplied  with  sensation  in  at  least  95  per  cent  of  the  cases  .  by  the 
middle  superior  dental.  This  nerve  anastomoses  with  the  posterior  and  an- 
terior superior  dental  branches  and  assists  in  the  formation  of  the  dental 
l^lexus,  which  is  located  directly  over  this  zone,  as  previously  descril)ed.  T1 
also  enters  into  the  formation  of  the  outer  nerve  loop  which  will  be  described 
later. 

Cunningham  states  that  the  middle  superior  dental  maj^  be  a  secondary 
branch  which  is  given  off  the  anterior  superior  alveolar,  but  it  is  the  author's 
opinion  that  this  seldom  occurs,  and  he  has  been  convinced  of  this  fact,  by  con- 


Fig.  6 


-Lateral   view   of   the   superior   maxillary   bone    and    orbital    cavity. 
(Redrawn  from  Sobotta-McMurrich.) 


1,  Nasal  bone;  2,  nasolacrimal  canal;  3,  posterior  lacrimal  crest;  4,  infraorbital  groove;  S,  zygomatic 
process;  0,  tuberosity;  7,  hamular  process;  8,  external  pterygoid  plate;  9,  body  of  sphenoid  bone;  lu, 
foramen  rotundum;  11,  sphenopalatine  foramen;  12,  orbital  process  of  palate  bone;  13,  optic  foramen; 
14,  posterior  ethmoidal  foramen;  15,  anterior  ethmoidal  foramen;  16,  lacrimal  ethmoidal  suture;  17,  frontal 
bone. 


elusions  based  not  only  upon  the  results  obtained  from  numerous  nerve  block- 
ing injections,  but  from  investigations  made  upon  cadavers  in  the  dissecting 
room. 

Anterior-Superior  Dental  (Alveolar)  Nerve. — This  nerve  branch  arises  from 
the  infraorbital  nerve.     The  author  has  found  that  this  nerve  branch  is  given 
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off  in  most  cases  at  a  point  approximately  5  mm.  distal  to  the  opening  of  the 
infraorbital  foramen.  This  nerve  branch  passes  downward  and  forward  within 
the  anterior  wall  of  the  antrum  of  Highmore  until  it  reaches  an  area  above  the 
apices  of  the  central,  lateral,  and  cuspid  teeth.  In  its  course  downward  in  the 
mucous  membrane  and  bone,  forming  the  anterior  wall  of  the  antrum,  it  gives  off 
small  sensory  branches  which  supply  these  structures  with  sensation.  When  it 
reaches  an  area  above  the  zone  occupied  by  the  central,  lateral,  and  cuspid  teeth, 
it  divides  into  a  dental  branch  and  a  nasal  branch. 

The  Dental  Branch. — The  dental  branch,  in  addition  to   supplying  the 

IT/ 


Fig.    63. — Medical    section    of    superior    maxillary    bone    showing    the    antrum    and    orbital    cavity. 
(Redrawn  from  Sobotta-McMurrich.) 

1,  Frontal  bone;  2,  zygomaticoorbital  foramina;  3,  infraorbital  canal;  4,  maxillary  sinus;  5,  alveo- 
lar socket;  6,  pterygoid  canal;  7,  hamular  process;  S,  pterygoid  process;  9,  i)ter>goid  tossa;  iu,  toiame'i 
rotundum;  11,  pterygoid  canal;  12,  sphenoidal  sinus;  13,  sj.ine  for  external  rectus;  14,  lesser  wing  of 
sphenoid;  15,  squamous  portion  of  the  temporal  bone;  16,  parietal  bone;  17,  sphenofrontal  suture;  18, 
frontal    bone    (cerebral    surface). 

mucous  membrane  and  thin  bone  comprising  the  anterior  wall  of  the  antrum, 
supplies  sensation  to  the  central,  lateral  and  cuspid  teeth,  alveolar  process, 
labial  gum  tissue,  periosteum  and  mucous  fold  in  the  region  of  the  above- 
named  teeth.  It  anastomoses  freely  with  the  middle  superior  dental  nerve 
to  form  tlic  supei-ior  dental  plexus  and  with  its  fellow  across  the  median  line. 
The  Nasal  Branch. — The  nasal  branch  supplies  the  floor  of  the  nasal  fossa 
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aiul  tlie  aiderior  portion  of  the  inferior  meatiis   and  aniislomoses  with   the 
nasopahitine  nerve,  which  is  a  branch  of  Meckel's  ganglion. 

The  anterior  superior  dental  is  one  of  the  nerve  branches,  assisting  in 
the  formation  of  the  outer  nerve  loop,  Avhich  will  be  discussed  later.  At  this 
point,  the  autlior  wishes  to  call  attention  to  the  fact  that  the  anterior  zone, 
which  is  occupied  by  the  central,  lateral,  and  cuspid  teeth,  is  supplied  by  the 


Fig.    64. — Wet   anatomical    specimen    illustrating   the    following   structures: 

1,  Inferior  dental  nerve;  2,  lingual  nerve;  3,  mandibular  nerve;  4,  foramen  ovale;  5,  long  buccal 
nerve;  6,  internal  maxillary  artery;  7,  posterior  superior  dental  foramen;  8,  posterior  superior  dental 
nerve;  9,  foramen  rotundum;  10,  ma.xillary  nerve;  11,  maxillary  nerve  entering  tlie  posterior  part  of 
the    infraorbital    canal. 

anterior  superior  dental;  the  middle  zone  which  is  occupied  by  the  upper  first 
and  second  bicuspids  and  first  molar  teeth  is  supplied  by  the  middle  superior 
dental.     The  posterior  zone  which  is  occupied  by  the  upper  second  and  third 
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Middle 
supefjok, 

DENTAL 

(alveolau) 


molar  teeth  is  supplied  by  the  posterior  superior  dental.  (See  diagram  on 
page  100.)  Emphasis  is  placed  upon  this  point  for  the  simple  reason  that 
the  operator  must  have  a  definite  knowledge  of  the  nerve  supply  of  the  part 
upon  which  he  wishes  to  operate.  For  example,  he  should  not  expect  anes- 
thesia in  the  middle  zone  by  blocking  the  nerve  supply  to  the  anterior  or 
posterior  zones  or  vice  versa. 

The  accompanying  outline  should  assist  the  reader  in  obtaining  an  under- 
standing of  the  divisions  and  subdivisions  of  the  nerve  supx)ly  in  this  region. 

/To  antrum  of  Highmoie,  mucous  memljrane 
and  bone. 
To  apices  of  upper  first  and.  second  bicus- 
pids and  in  95  Tpev  cent  of  cases  the  upper 
first  molar. 
To    alveolar    process    in    region    of    upjier 
named   teeth,   buccal   gum   tissue,    perios- 
teum and  mucous  fold. 
Anastomoses  with  posterior  and  anterior  su- 
perior alveolar  branches  to  form  superior 
dental  plexus. 

/To  antrum  of  Highmore. 
To    superior    central,    lateral 

and    cuspid   teeth. 
To  alveolar  process,  labial  gum 
tissue,    periosteum,    mucous 
fold    in    region    of    above- 
named  teeth. 
Anastomoses  with   middle   su- 
perior alveolar  to  form   su- 
perior   dental    plexus    and 
■with  its  fellow  across  the 
median  line. 
rTo   floor  nasal  fossa  and   an- 
terior   portion    of    inferior 
meatus. 
Anastomoses     with     nasopala- 
tine nerve. 
The  infraorbital  nerve  passes  through   infraorbital  foramen 
on  face  and  divides  into  three  facial  branches  which  are 
\^      described  below. 


BEANCHES  GIVEN  OFF  IN- 
FRAORBITAL NERVE 
WITHIN  INFRAORBITAL  ( 
CANAL. 


V 


Antekior 
superior 

DENTAL 

(alveolar) 


Dental 
branch 


Nasal 
branch 


BRANCHES  GIVEN  OFF  THE  INFRAORBITAL  NERVE  UPON  THE  FACE 

Inferior  Palpebral,  External  Nasal,  and  Superior  Labial  Nerve  Branches 

The  branches  arising  from  tlie  infraorbital  nerve  in  the  region  of  the 
face,  after  it  emerges  from  the  infraorbital  canal  through  the  infraorbital 
foramen,  are  three  in  number — the  inferior  palpebral,  external  nasal,  and 
superior  labial  (see  Figs.  40,  59,  60,  HO,  and  70).  These  nerves  are  located 
beneath  the  fjuridraliis  labii  supf-rioris  muscle.  Soon  after  the  infraorl)ital 
nerve  passes  out  of  the  infraorbital  foramen  upon  the  face,  its  branches  com- 
municate Avith  small  branches  from  the  seventh  cranial  nerve  (facial  nerve) 
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and  form  the  iufraorbittil  plexus,  which  is  located  beneath  the  inusculiis 
zygomatieus,  and  the  qiiadratus  labii  superioris,  that  is,  immediately  below  its 
point  of  origin  (see  Fig.  74).  This  plexus  is  surrounded  by  connective  and  fatty 
tissue.  A  vein  and  artery  of  the  same  name  as  the  nerve  pass  through  the  infra- 
orbital foramen  upon  the  face.  The  infraorbital  plexus  gives  off  the  three 
branches  above  named.  All  three  branches  divide  up  into  many  small  branches 
and  form  more  or  less  a  fan-shaped  arrangement.     (See  Fig.  69.) 


Fig.    65. — Wet   anatomical    specimen    illustrating    the    following   structures: 

1,  Maxillary  nerve,  second  division  of  fifth;  2,  jiosterior  superior  dental;  3,  internal  maxillary 
artery;  4,  foramen  ovale;  5,  mandibular  nerve;  i>,  auriculotemporal  nerve;  7,  inferior  dental  nerve; 
8,  Ungual  nerve;  9,  long  buccal  nerve;  10,  posterior  sui)erior  alveolar  artery;  11,  posterior  superior  alveolar 
nerve   and  artery  at  posterior   superior  alveolar  foramen. 

The  inferior  palpebral  branch  passes  upward,  giving  ofp  small  branches 
which  supply  the  conjunctiva,  skin  of  the  lower  eyelid,  as  well  as  connecting 
with  the  infraorbital  plexus  and  facial  nerves.     The  external  branch  runs 
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medially  to  the  nose  and  supplies  tlie  mucous  membrane  lining  the  vestibule 
in  the  region  of  the  ala,  as  well  as  supplying  the  ala  itself.  The  superior 
labial  branch  descends  to  the  upper  lip,  supplying  the  lip,  a  portion  of  cheek 
and  mucous  membrane  in  this  region. 

If  the  accompanying  diagram  is  studied  by  the  reader,  he  should  obtain 
a  clear  understanding  of  the  division  of  nerves  after  the  infraorbital  nerve 
has  emerged  from  the  infraorbital  foramen  upon  the  face: 


BRANCHES  GIVEN  OFF  FROM 
INFRAORBITAL  NERVE  IN 
REGION  OF  FACE 


InFEFvIOE 
PALPEBRAL 


External 

NASAL 


Superior 

LABIAL 


To  infraorbital  plexus  -with  seventh 
cranial  nerve. 

To  conjunctiva  and  skin  of  lower  eye- 
lid. 

To  ala  and  mucous  membrane  lining 
the  vestibule  in  region  of  ala. 

To  skin  of  posterior  inferior  part  of 
side  of  nose. 

To  skin,  mucous  membrane  of  supe- 
rior lip  and  cheek. 

Communicates  with  infraorbital  plexus 
with  seventh   cranial  nerve. 


The  Outer  Nerve  Loop  and  Superior  Dental  Plexus 

The  superior  dental  plexus  is  composed  of  nerves  derived  from  the 
posterior,  middle  and  anterior  superior  alveolar  nerve  branches  and  is  situ- 
ated between  the  floor  of  the  antrum  and  the  root  of  the  upper  first  and 
second  bicuspid  and  first  molar  teeth  (see  Figs.  40  and  60).  In  most  cases  this 
dental  plexus  gives  off  two  distinct  branches,  the  first  one  being  the  superior 
dental  rami,  which  passes  to  the  apices  of  the  roots  of  the  above-named  teeth, 
and  the  superior  gingival  rami,  which  enter  the  alveolar  septa  and  supply  the 
buccal  gum  tissue,  periosteum,  mucous  membrane,  maxillary  sinus,  etc. 

The  nervous  arrangement  at  this  point  is  extremely  complex  and  many 
small  branches  are  given  off  Avhich  connect  with  each  other  at  varying  points. 

In  the  young  subject,  the  dental  plexus  can  be  blocked  by  infiltration  or 
terminal  anesthesia,  but  in  the  older  subjects,  who  possess  a  dense  external 
alveolar  plate,  excellent  results  can  be  obtained  from  the  intraosseous  method 
of  anesthesia,  and  immediate  anesthesia  of  the  three  teeth  located  in  this  zone 
as  well  as  the  alveolar  process  and  buccal  tissue  is  obtained. 

There  are  two  nerve  loops  situated  in  the  upper  jaw,  that  is,  two  on 
either  side,  which  are  called  the  internal  and  external.  The  inner  nerve  loop 
is  formed  by  the  anterior  palatine  and  nasopalatine  nerve  branches  which 
arise  from  Meckel's  ganglion  in  the  pterygopalatine  fossa.  The  inner  nerve 
loop  will  be  discussed  in  detail  later. 

The  outer  nerve  loop  is  formed  l)y  tlie  posterior,  middle,  and  anterior 
superior  alveolar  nerves.  The  middle  and  anterior  branches  arise  from  the 
infraorbital  nerve,  while  the  posterior  branch  arises  from  the  second  division 
in  the  pterygopalatine  fossa. 

To  summarize  what  has  been  said  with  reference  to  the  three  branches 
comprising  the  outer  nerve  loop,  is  that  they  supply  the  teeth  in  the  cor- 
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responding-  half  of  the  jaw,  buccal  and  labial  alveolar  process,  periosteum, 
gum  tissue,  and  mucous  fold,  having  nothing  to  do  with  the  nerve  supply 
on  the  lingual  aspect  of  these  teeth.  Therefore,  if  the  operator  desires  to  remove 
pulps  from  the  teeth,  prepare  abutments  for  crowns  or  bridgework,  prepare 
cavities,  or  do  other  operations,  which  involve  the  teeth,  buccal  or  labial 
structures,  it  is  not  necessary  to  block  the  nerve  branches  situated  on  the  lingual 
side.     However,  if  the  teeth  are  to  be  extracted,  then  it  becomes  necessary 


Fig.    66. — Prepared   anatomatical    specimen    illustrating   the    following   structures: 

1,  Internal  maxillary  artery;  2,  inferior  dental  artery;  3,  branch  of  internal  maxillary  artery; 
4,  posterior  superior  dental  artery;  5,  sphenopalatine  artery;  6,  infraorbital  arterv;  7.  foramen  rotundum; 
8,   second   division    of    Mfth    nerve;    9,    posterior   suierior    dental    nerve. 

not  only  to  block  the  outer  nerve  loop  or  a  portion  of  it,  depending  upon 
the  location  of  the  tooth  to  be  removed,  but  also  to  block  the  nerve  supply 
on  the  lingual  side.  The  operator  must  be  his  own  judge  as  to  what  nerves  to 
block,  and  if  he  understands  his  anatomy  he  will  know  exactly  what  to  do 
m  each  individual  case,  and  will  make  only  those  injections  which  are  necessary. 
Note  the  accompanying  diagram. 
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BEANCHES  FORMING  OUTER  OR 
EXTERNAL  NERVE  LOOP 


OUTER    OR    EXTERNAL    NERVE 
LOOP  SUPPLIES 


Form  superior  dental 
plexus. 


I  Posterior  superior  dental 
I  Middle  superior  dental 

Anterior   superior   dental 

Teeth  on   corresiaonding  side   of   jaw. 

Alveolar  process. 

Buccal   and   labial   periosteum   and   gum   tissue. 

Buccal  and  labial  mucous  membrane. 

Buccal  and  labial  mucous  fold  of  cheek  and  lips. 

If   operation   is   to   extend   to   median   line   the   over- 
lapping nerve  branches  at  this  point  must  be  blocked. 


Fig.    G7. — Prepared    anatomical    .specimen    illu>ti  <anig    llie    following   structures: 

1,    Mandilmlar    nerx'c;     2,     inferior    dental     nerve:     3.     lingual     nerve;     4,     internal     nia.xillary    artery; 
5,   ijoslerior  superior  dental  artery  and   6,   posterior   superior   dental   nerve. 


The  Sphenopalatine  Ganglion  (Meckel's  Ganglion). — The  sphenopalatine 
^•Miij.;lio)i  is  situated  in  tlie  pterygopalatine  fossa,  located  about  midway  be- 
tween the  antei-ior  surface  of  the  sphenoid  l)one  and  the  posterior  border  of 
the  maxillary  bone,  and  5  or  6  mm.  beneath  the  second  division  of  the  fifth 
nerve  as  tliis  branch  bi-idj^es  the  ptery<>()j)alatine  Tossa.  (See  Figs.  40,  48, 
fiO,  77,  78,  71),  Mild  118.J  11s  sliaj)e  is  cilhcr  romided  or  triangular  and  is 
suspended  IVom  Ihe  trunk  of  tlie  second  division  by  tiie  two  sphenopalatine 
nerves  which  form  the  sensory  part  of  the  ganglion. 
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The  sympathetic  and  motor  fibers,  which  form  the  respective  roots  of 
this  ganglion,  originate  from  the  nerve  k)cated  in  the  pterygoid  canal.  (A^id- 
ian  nerve.) 

Vidian  Nerve  (Nerve  of  Pterygoid  Canal). — The  Vidian  nerve  courses 
along  the  pterygoid  canal,  which  is  located  in  the  pterygoid  process  of  the 
sphenoid  bone  and,  in  reality,  it  consists  of  two  nerves  which  macroscopically 
appear  as  one  nerve.  (See  Figs.  60  and  77.)  Under  one  sheath  they  course 
through  the  pterygoid  canal,  one  consisting  of  motor  fibers,  the  other  of  sym- 
l)iithetic  fibers,  each  going  to  form  the  respective  roots  of  the  sphenopalatine 
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Fig.    08. — The    second    Iirancli    of    the    trigeminal    nerve,    the    splienopalaline    ganglion;    the    intracranial    por- 
tion   of    the    facial    and    tympanic    nerves.      (Redrawn    from    Sobotta-McMurrich.) 

1,  Anastomosis  between  facial  and  tympanic  nerves;  2,  great  superficial  petrosal  nerve;  3.  anasto- 
mosis between  great  superior  petrosal  to  tympanic  nerves;  4,  lesser  superficial  petrosal  nerve;  5,  tensor 
tympani;  6,  trigeminal  nerve;  7,  internal  carotid  plexus;  S,  portiominor;  9,  deep  petrosal  nerve;  10, 
mandibular  nerve;  11,  ophthalmic  nerve;  12,  maxillary  nerve;  13,  sphenopalatine  nerve;  14,  optic  nerve; 
IS,  infraorbital  nerve;  16,  zygomatic  nerve;  17,  maxillary  sinus;  18,  infraorbital  nerve;  19,  anterior 
superior  alveolar  nerves;  20,  middle  superior  alveolar  nerve;  21,  middle  superior  alveolar  nerve;  22,  pos- 
terior superior  alveolar  nerve;  23,  pterygopalatine  fossa;  24,  sphenopalatine  ganglion;  25,  nerve  of 
pterygoid  canal;  26,  internal  pterygoid  muscle;  27,  tul^a  auditiva;  28,  caroticotymp,anic  nerve;  29,  tym- 
panic antrum:  30,  internal  carotid  artery;  31,  internal  carotid  nerve;  32.  netrous  ganglion  of  glosso- 
pharyngeal; 33,  vagus  nerve;  34,  stylomastoid  foramen;  35,  tympanic  nerve;  3'i,  chorda  tymiiani:  37,  facial 
nerve;    38,    stapedius;    39,    tympanic   sinus;    40,    stapes;    41,    facial    nerve;    42,    intermetlialc    nerve. 

ganglion.  This  nerve  is  formed  within  the  skull,  near  the  foramen  lacerum, 
by  the  union  of  two  branches.  One  branch,  which  is  sympathetic  in  function, 
is  given  off  the  carotid  plexus,  on  the  internal  carotid  artery,  and  is  known  as 
the  deep  petrosal  nerve,  while  the  other  branch,  which  is  motor  in  function. 
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arises  from  the  geniculate  ganglion,  located  on  the  facial  nerve,  and  is  called 
the  greater  superficial  petrosal  nerve.  These  two  branches  unite  and  pass 
through  the  pterygoid  canal  and  are  known  as  the  Vidian  nerve.  The  new 
term  given  this  nerve  is  nervus  canalis  pterygoidei.     (See  Fig.  77.) 

The  Vidian  nerve  is  short  and  simply  acts  as  a  connecting  link  between 


Fig.    69. — Wet    dissected    specimen    illustrating    the    following    structures: 

1,  Inferior  dental  foramen;  2,  inferior  dental  vein;  3,  inferior  dental  nerve;  4,  inferior  dental 
artery;  5,  supernumerary  mental  branch;  6.  posterior  ramus  of  mental  nerve;  7,  anterior  ramus  of  mental 
nerve;  8,  gingival  margin  situated  on  buccal  and  labial  surfaces  of  lower  teeth;  9,  incisive  nerves;  10, 
mental  foramen  and  nerve;  11,  superior  labial  nerve;  12,  infraorbital  nerve;  13,  infraorbital  foramen; 
14,  inferior  palpebral  nerve;  15,  lateral  nasal  nerve;  16,  gingival  margin  of  tissue  located  buccal  an;l 
labial   to    upper   teeth. 


the  seventh  cranial  nerve  and  sympathetic  nervous  system,  and  the  spheno- 
palatine ganglion  and  supplies  this  ganglion  with  its  motor  and  vasomotor 
roots.      Therefore,   the  sphenopalatine    or   Meckel's    ganglion    is    composed    of 
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three  kinds  of  fibers  or  roots :  first,  a  sensory,  by  way  of  the  two  spheno- 
palatine nerves,  connecting  it  with  the  second  or  maxillary  division  of  the 
fifth  nerve;  second,  a  motor  branch,  by  way  of  the  large  superficial  petrosal, 
and  the  Vidian  nerve  connecting  it  with  the  seventh  cranial  or  facial;  third, 
the  sympathetic  system  through  the  large  deep  petrosal  nerve  which  arises  from 
the  carotid  plexus. 


Fig.   70. — Wet    anatomical   specimen   illustrating    the   following   structures: 

1,    Infraorbital    nerve    in    the    infraorbital    canal;    2,    inferior    palpebra    and    3,    lateral    nasal    and    the 
superior  labia;   4,  mental  nerves. 


l-ig.    71. 


-Superior    maxillary    Ijoiie    vvliitli    has    been    incised    Ihrmigh    llie    sujicrior    maxillary    sinus    and    be- 
tween  the   various   teeth. 


A.  infraorbital  foramen  and  canal;  '1',  tuberosilv  of  superior  ma\illary  bone;  C.  central  inc'sor; 
I/,  lateral  incisor;  C,  cuspid.  1,  Pterygoid  plate;  2,  floor  of  nasa!  cavity  and  hard  palate;  3,  maxillary 
sinus;  4,  nasal  cavity;  .S.  external  alveolar  ]ilate;  6,  middle  table  or  inte'rcancellous  bone;  7,  lingual  plate; 
8,   anterior   palatine   canal. 
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The  following  diagram  shows  Ihe  origin  as  Avell  as  the  names  of  nerves 
connected  with  this  ganglion. 


ROOTS  OF  SPHENOPALATINE 
( MECKEL 'S )  GANGLION 

FORMED  BY: 


Sphenopalatine  1)  r  a  n  c  li  e  .s 
from  second  division  Avhicii 
are    sensory   in    function. 

Vidian  (nerve  of  the  ptery- 
goid canal)  formed  by 
greater  superficial  petrosal 
which  is  motor  and  deep 
petrosal  which  is  sympa- 
thetic. 


/Large,  dccji  jictrosal  from 
carotid  ]il('.\iis  (sympa- 
tlictic). 

Great  superficial  petrosal 
from  geniculate  ganglion 
of  seventh  cranial  or  fa- 
cial nerve   (motor). 

Fibers  to  superior  posterior 
part  of  nose  and  nasal 
septum,  superior  meatus 
and   turbinate. 


l''ig.  72. — Horizontal  sections  through  both  the  maxilla  and  mandible  to  show  the  roots  of  the 
teeth.  The  sections  were  carried  through  the  bones  a  short  distance  from  the  edge  of  their  alveolar 
t)orders.  The  upper  tigure  shows  the  upper  teeth,  the  lower  figure  the  lower  teeth.  Note  the  flattened 
roots  of  the  lower  incisors,  the  two  root-canals  in  the  anterior  root  of  each  lower  molar,  and  the  con- 
fluence of  the  three   roots  of  the  upper  last  molars.      (Prom   Cunningham.) 


There  are  four  groups  of  branches  given  off  Meckel's  ganglion.  The}'  are 
more  easily  discussed  under  groups  than  separately.  The  four  groups  which 
are  given  off  are  as  follows : 

1.  Internal  or  nasal  group  of  branches. 

2.  Descending  or  palatine  group  of  branches. 

3.  Posterior  group  of  branches. 

4.  Anterior  or  orbital  group  of  branches. 
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1.  Internal  or  Nasal  Group  of  Branches  from  Sphenopalatine  Ganglion.— 

The  internal  or  nasal  branches  are  divided  into  two  groups  for  descriptive  pur- 
IDOses,  which  are  as  follows  (see  Fig.  78)  : 

1.  Posterior    superior    medial    nasal    branches,    which  pass    through    the 
sphenopalatine  foramen,  passing  anteriorly  across  the  upper  part,  or  roof, 
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Fig.    73. — Cross  sections    of    alveolar    process    of    upper    jaw,    showing    the    teeth    at    three    different    planes. 

of  the  nasal  cavity,  reaching  the  posterior  part  of  the  nasal  septum,  Avhich 
it  supplies  together  with  the  mucous  membrane  covering  this  part.  There 
are  a  number  of  these  branches;  the  largest  of  them  is  called  the  naso- 
palatine, which  runs  obliquely  downward  across  the  nasal  septum  from  above, 
coursing  its  way  anteriorly  in  a  distinct  groove,  which  is  located  on  the  surface 
of  the  perpendicular  plate  of  the  ethmoid  and  vomer  bones. 


Nervus  trigeminus 
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Fig.  74. — Part  of  the  facial   radiation  of  (he   suiierior  maxillary  nerve. 
(Retouched   from   Toldt.) 

1,  Depressor  anguli  oris  or  triangularis  menti  muscle  (turned  downwards);  2,  platysma  myoidts 
(turned  downwards);  3,  branches  of  gum  of  lower  jaw;  4,  offset  ot  mandibular  or  suprama.xUlary  branch 
of  facial  nerve;  5,  buccinator  muscle;  6,  masseter  muscle;  7,  buccal  nerve;  8,  malar  branches  of  facial 
nerve;  9,  parotid  duct,  or  duct  of  Stensen;  10,  zygomaticus  major  muscle;  11,  levator  anguli  oris  muscle 
or  musculus  caninus;  12,  infraorbital  nerve;  13,  infraorbital  foramen;  14,  levator  labii  superioris  alaeque 
nasi;  levator  labii  superioris  proprius,  and  zygomaticus  minor  muscles  (cut  short);  15,  inferior  palpebral 
branches;  16,  orbicularis  palpebrarum  muscle;  17,  Irontahs  muscle;  IS,  supratrochlear  nerve;  ly,  uitra- 
trochlear  nerve;  20,  anterior  or  superficial  branch  of  nasal  nerve;  21,  compressor  naris  muscle  (cut  across); 
22,  lateral  nasal  branches;  23,  internal  nasal  branches;  24.  superior  labial  branches;  25.  inferior  labial 
branches;  26,  levator  labii  inferioris  or  levator  menti  muscle;  27,  depressor  labii  inferioris  or  quadratus 
menti  muscle  (turned  downwards);  28,  mental  or  labial  nerve;  29,  mental  foramen;  30,  small  branch  of 
mental  or  labial  nerve. 
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2.  The  second  group  of  branches  are  called  the  posterior  superior  lateral 
nasal  brandies.  These  branches  pass  through  the  sphenopalatine  foramen  and 
supply  the  mucoperiosteum  in  the  region  of  the  superior  nasal  meatus,  middle 
and  superior  nasal  conchffi,  sphenoidal  sinus,  and  posterior  ethmoidal  cells.  (See 
Figs.  77  and  79.) 

The  Nasopalatine  Nerve 

The  nasopalatine  nerve  is  a  long  branch  and  is  easily  found  by  dis- 
section in  the  mucoperiosteum  of  the  nasal  septum.  Its  origin  is  from  Meckel's 
ganglion  and  its  general  direction  is  downward  anteriorly  and  slightly  medial. 


Fig.   75. — 1.   Infraorbital   nerve   in   infraorbital    canal;   2,   peripheral   endings   of  infraorbital   nerve. 


After  it  leaves  Meckel's  ganglion,  it  enters  the  nasal  cavity  by  way  of  the 
sphenopalatine  foramen  (see  Pigs.  40,  60,  and  98).  It  makes  its  exit  into  the 
moutli  upon  tlie  liard  palate,  through  the  foramen  of  Scarpa.  The  two  fora- 
mina of  Scarpa  open  into  tlie  incisive  foramen  or  anterior  palathie  foramen. 
(See  Figs.  34  and  71.)  The  nasopalatine  nerves,  therefore,  from  each  side  unite, 
at  which  point  they  form  a  plexus.  This  plexus  gives  oft'  numerous  small  branches 
which  supply  the  mucous  membrane  periosteum,  located  on  the  lingual  side  of 
the  central,  lateral,  and  cuspid  teeth  (see  Figs.  60,  77,  79,  81,  and  82).  A  branch 
of  considerable  size,  hoAvever,  passes  backward  and  laterally  in  the  region 
of  the  apices  of  the  central,  lateral,  and  cuspid  teeth,  anastomosing  with  the 
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anterior   palatine   branch,   which    is   also    givpn    off   ]\[cckel's   ganglion,    thus 
forming  the  inner  or  medial  nerve  loop,  which  will  be  discussed  later. 

The    following   diagram    shows   the    internal    or    nasal   branches    from    the 
splicnniialal  ine  ganglion : 


INTEENAL  OE  NASAL 
GEOUP  OF  BEANCHES, 
EEOM  SPHENOPALA- 
TINE (MECKEL'S) 
GANGLION. 


Posterior       supe- 
rior MEDIAL 

NASAL  BRANCHES 


'To   posterior  and   upper  pa  it    of   nasal   sep- 
tum. 
iSTasopalatine  brancli.   /  Bi'anches  to  enm  tis- 


Coiirses  downward 
and  forward  in  na- 
sal  septum. 


Posterior  supe- 
rior LATERAL 
NASAL    BRANCHES 


\ 


sue  and  perios- 
teum lingual  to 
superior  incisor, 
lateral  and  por- 
tion of  cuspid 
teeth  on  corre- 
sponding side. 
Anastomoses  with 
anterior  palatine 
lingual  to  apex  of 
superior  cuspid 
tooth,  thus  form- 
ing inner  or  me- 
dial nerve  loop. 
Branches  to  nasal 
mucous  menibran'i 
and   septum. 

To    superior   meatus    posteriorly. 

To    superior    and    middle    turbinate    poste- 
riorly. 

To  posterior  part  of  nasal  cavity. 

To  posterior  ethmoidal  cells  and  splienoidal 
sinus. 


The  Descending-  or  Palatine  Group  of  Branches  from  the  Spenopalatine 
Ganglion. — The  descending  group  of  palatine  branches,  which  are  given  off  from 
the  sphenopalatine  ganglion  (Meckel's),  comprise  three  large  size  nerves  which 
are  the  anterior,  middle  and  posterior  palatine.  These  descending  branches 
proceed  from  Meckel's  ganglion  in  the  pterygopalatine  fossa  and  are  incorporated 
in  one  nerve  sheath  with  the  posterior  inferior  nasal  nerve.  It  is  stated  by  most 
anatomists  that  these  palatine  branches  proceed  from  Meckel's  ganglion  by  a 
common  trunk;  however,  in  some  cases  they  are  given  off  separately.  (See 
Figs.  60  and  78).  These  branches  extend  into  the  pterygopalatine  canal  and 
are  enclosed  by  dense  connective  tissue. 


The  Anterior  Palatine  Nerve 

The  anterior  palatine  nerve  is  the  largest  branch  of  the  three  palatine 
nerves,  and  is  the  largest  branch  wdiich  is  given  off  of  the  sphenopalatine 
ganglion.     The  course  of  this  nerve  is  downward  and  forward,  and  it  is  situ- 
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ated  in  the  pterygopalatine  canal  together  with  a  branch  of  the  internal 
maxillary  artery.  (See  Figs.  40,  48,  60,  79,  80,  92,  and  99.)  This  nerve  is 
of  good  size  and  is  easily  blocked  as  it  emerges  from  the  posterior  palatine 
foramen.  The  nerve  emerges  from  the  pterygopalatine  canal  upon  the  hard 
palate  through  the  posterior  palatine  foramen,  which  is  located  about  15 
mm.  lingual  to  the  linguogingival  margin  of  the  upper  third  molar    (upper 


Fig.    76. — 1,    Infraorbital    nerve    exiting   through    the    infraoibital    foramen. 

second  )iio]fir  in  a  child; .  In  other  words,  it  is  located  midway  between  the 
linguogingival  margin  of  the  third  molar  and  median  line.  It  emerges  from 
the  posterior  palatine  foramen  with  the  greater  palatine  artery,  and  passes 
anteriorly  at  a  point  lingually  corresponding  to  the  apices  of  the  lingual 
roots  of  the  upper  three  molars  and  the  apices  of  the  roots  of  the  two  upper 
bicu.spids  until  it  rcachfs  a  point  lingual  to  the  apex  of  the  upper  cuspid  tooth, 
at  which  point  it  coiunninicates  with  the  nasopalatine  branch,  forming  the 
inner  or  modiyl  loop.  As  this  nerve  courses  anteriorly  from  its  exit  from 
the  posterior  palatine  foramen  to  a  point  lingual   to  the  apex  of  the  upper 
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cuspid  tooth,  it  gives  off  many  small  branches  riuming-  both  medially  and 
laterall3\  The  lateral  branches  pass  laterally  and  downward,  supplying  the 
gum  tissue  and  periosteum  covering  the  linguoalveolar  plate  of  the  upper  bi- 
cuspid and  molar  teeth.  The  medial  l)ranches  pass  medially  and  supply  the 
mucoperiosteum,  overlapping  their  fellow  l)ranches  from  the  opposite  side  in 
the  median  line  of  the  hard  palate.    In  addition  to  supplying  the  mucous  mem- 


1  2      2.       4 
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Fig.    71. — The    otic    and    sphenopalatine    ganglion.       (Redrawn    from    Sobotta-McMurrich.) 

1,  Internal  carotid  artery;  2  and  3,  mandibular  nerve;  4,  semilunar  ganglion;  5,  trigeminal  nerve 
(portio-major) ;  6,  portio-minor  (motor);  7,  maxillary  nerve;  8,  ophthalmic  nerve;  9,  internal  carotid  artery; 
10,  optic  nerve;  11,  nerve  of  pterygoid  canal;  12,  infraorbital  nerve;  13,  sphenopalatine  nerve;  14,  post- 
lateral  nasal  branch;  15,  sphenopalatine  ganglion;  16,  posterior  lateral  nasal  nerves;  17,  posterior  palatine 
nerve;  18,  middle  palatine  nerve;  19,  anterior  palatine  nerve;  20,  nasopalatine  nerve;  21,  palatine  mucous 
membrane;  22,  oral  mucous  membrane;  23,  genio-glossus;  24,  geniohyoideus;  25,  mylohyoideus;  26, 
mylohyoid  branch  of  inferior  alveolar  artery;  27,  lingual  nerve;  28,  mylohyoid  nerve;  29,  tensor  veli 
palatini;  30,  pterygoideus  internum;  31,  inferior  alveolar  artery;  32,  internal  carotid  artery;  33,  inferior 
alveolar  nerve;  34,  internal  pterygoid  nerve;  35,  branch  to  tensor  veli  palatini;  36,  internal  maxillary 
artery:  37,  superior  cervical  ganglion;  38,  middle  meningeal  artery;  39,  tympanic  artery  (anterior);  40, 
"^sp^wricular  artery;  41,  nodular  ganglion  of  vagus;  42,  auriculotemporal  nerve;  43,  otic  ganglion;  44, 
chorda  tynipani;  45,  branch  to  tensor  tymrani:  46,  tuba  auditiva;  47,  jugular  ganglion  of  vagus;  48,  tem- 
poral  bone;   49,   facial   nerve — acoustic   nerve;    SO,   great   superior   petrosal   nerve. 

brane  and  gum  tissue  on  the  lingual  side  of  the  above  named  teeth,  some  minute 
branches  may  pierce  the  alveolar  plate  and  give  sensation  to  the  linguoalveolar 
process.    (See  Figs.  79,  80,  81,  and  82.) 

In  the  previous  discussion  of  the  outer  nerve  loop,  wdiich  is  formed  by 
the  posterior,  middle  and  anterior  superior  alveolar  nerves,  it  was  said  that  this 
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nerve  loop  not  only  supplied  the  teeth  on  the  corresponding  side,  but  also 
the  alveolar  process  and  soft  tissues  buccally  and  labially.  As  the  anterior 
palatine  nerve  passes  downward  through  the  pterygopalatine  canal,  small 
branches  are  given  off  which  are  called  the  posterior  inferior  nasal  branches, 
and  they  enter  the  nasal  cavity  giving  sensation  to  the  posterior  part  of  the 
middle  and  superior  meatus  and  inferior  turbinate  bone. 

The  Middle  Palatine  Nerve 

The  middle  joalatine  nerve,  which  is  a  branch  of  Meckel's  ganglion,  is 
much  smaller  than  the  anterior  palatine  branch.  It  passes  downward 
through  a  small  palatine  canal,  passing  through  the  pyramidal  process,  which 


SENSORY    ROOTS. 


fNTERNAL   BRANCHES   THROOGH 
SPHENO-PALATINE    FORAMEN. 


NASAL    BRANCH    OF   VIDIAN 


MOTOR    ROOT         ..jr^ ' 

(great  petrosal  of  facial)     U__~~'"v'r*BJ-A_N 


ASCENDING    OR    ORBITAL 

BRANCHES    THROUGH 

SPHE NO- MAXILLARY 

FISSURE 


SYMPATHETIC    HOOT 

(from  oarotid  plexus) 

PHARYNGEAL  BRANC 


-ANTERIOR    PALATINE      OESCENDINQ 
_        -MIDDLE    PALATINE  >    branches 

POSTERIOR    PALATINE  I 

Fig.    78. — Diagram    of   constitution    of    sphenopalatine   ganglion.      (From    Gerrisli.) 

is  located  on  the  palate  bone,  and  then  divides  into  numerous  branches,  which 
pass  in  all  directions,  but  mostly  posteriorly,  suppl3'ing  the  mucous  membrane 
of  the  soft  palate  and  palatine  tonsil,  part  of  the  velum,  uvula,  and  tonsil. 
(See  Figs.  40,  60,  77,  and  79.) 


The  Posterior  Palatine  Nerve 

Tlic  |)0s1ei'if)f  palatine  nei-ve  is  somewhat  smaller  than  the  anterior  pal- 
filiiK'  branch,  find  ])ass('S  downward  for  a  short  distance  through  a  small 
palatine  foramen  and  reaches  the  palatine  velum,  supplying  the  mucous  mem- 
brane of  the  soft  palate,  uvula,  tonsil,  anterior  and  posterior  pillars.  In  addi- 
tion to  sensitive  fibers,  this  nerve  contains  motor  fibers  which  supply  the  levator 
veli  palatini  with  motor  impulses.  Piersol  states  that,  in  all  probability, 
these  motor  filx-rs  entor  the  posterior  palatine  nerve  through  the  great  super- 
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DESCENDING  GROUP  OR 
PALATINE  BRANCHES 
FROM  SPHENOPALA 
TINE  (MECKEL'S) 
GANGLION. 


Anterior    pala- 
tine 


ficial  petrosal  which  originates  from  the  facial  or  seventh  cranial  nerve. 
A  deep  nerve  blocking  injection  will  anesthetize  the  anterior,  middle,  and 
posterior  palatine  branch(>s,  which  is  one  of  the  injections  for  tonsillectomy. 
The  other  injection  for  tonsillectomy  is  for  the  pharyngeal  plexns  which  gives 
complete  anesthesia  of  this  region. 

The  following  diagram  should  enable  the  reader  to  understand  the 
branches  given  off  of  the  descending  group,  which  are  the  anterior,  middle  and 
posterior  palatine  branches,  also  the  structures  they  supply : 

/  fTo   posterior   iufciior   nicatiis. 

Small  nasal  To  posterior  inferior  tiirl>i- 
branches      |      nate. 

To    posterior    middle    meatus. 

Passes  through  posterior  palatine  foramen 
anteriorly  on  hard  palate  supplying  gum 
tissue  and  periosteum,  lingual  to  sui)erior 
bicuspids  and  molars. 

Interlaces  with  nasopalatine  lingual  to 
apex  of  superior  cuspid  tooth,  thus  form- 
ing inner  or   medial  nerve  loop. 

To  soft  palate. 

To  uvula. 

To  tonsils  and  mucous  membrane. 

To   mucous   membrane   and   soft   palate. 

To  uvula. 

To  tonsil. 

To    anterior    and   posterior    pillars. 


Middle  pala- 
tine 

Posterior  pala- 
tine 


Posterior  Group  of  Branches  from  the  Sphenopalatine  Ganglion 

The  posterior  group  of  branches  consist  of  a  number  of  nerves  which 
pass  posteriorly.  Some  of  these  branches  pass  into  the  mucous  membrane 
and  periosteum,  situated  in  the  extreme  upper  and  posterior  parts  of  the 
nasal  cavity.  (See  Figs.  78  and  79.)  One  branch  in  this  group  is  called  the 
pharyngeal'  nerve.  These  branches  give  sensation  to  the  mucous  'membrane 
and  periosteum,  as  well  as  to  some  of  the  bone  tissue  located  in  the  extreme 
upper  posterior  portion  of  the  nasal  cavity;  also  the  sphenoidal  sinus,  all  of  the 
pharynx,  etc. 

The  following  diagram  illustrates  the  branches  and  tissues  which  they 
supply : 

/Several  branches  to  extreme  suj^erior  posterior  part 
of  nasal  cavity,  septum  of  nose. 

To   sphenoidal  sinus. 


POSTERIOR  GROUP  OF  BRANCHES 
FROM  THE  SPHENOPALATINE 
(MECKEL'S)  GANGLION 


Piiara'ngeal 

BRANCH 


To  mucous  membrane  of  naso- 

pliarynx    and    posterior 

nares. 
Superior    part    of    pharyngeal 

wall. 
Medial     part     of     eustachian 

tube. 
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Anterior,  or  Orbital,  Group  of  Branches  from  Sphenopalatine  Ganglion 

The  anterior,  or  orbital  group  is  composed  of  a  number  of  minute  branches 
which  are  given  off  the  sphenopalatine  ganglion,  their  course  being  upward 
and  anteriorly  through  the  inferior  orbital  fissure,  supplying  sensation  to  the 
periosteum  lining  the  orbit.  Some  branches  pass  into  the  posterior  ethmoidal 
cells.     Note  the  following  diagram : 

ANTEKIOR      OR      ORBITAL       GROUP      OF  f  Several    small    branches    supply    periosteum 
BRANCHES      FROM     SPHENOPALATINE  J      of  orbit. 
(MECKEL'S)   GANGLION  [some  branches  to  posterior  ethmoidal  cells. 

11  12    13  14    15 


Fig.    79. — Illustrating    the    inner    nerve    loop    formed    by    the    anterior    and    nasopalatine    nerves;    also    the 
nerve  supply  of  the  tissues  of  the  nasal   cavity.      (Retouched  from   Deaver.) 

1,  Auriculo-temporal  n. :  2,  middle  meningeal  a.;  3,  sympathetic  root  of  otic  gang.;  4,  otic  ganglion; 
5,  internal  pterygoid  m.;  6,  tensor  palati  m.;  7,  external  palatine  n.';  8,  great  palatine  n. ;  9,  inferior 
nasal    nerves;    10,    nasoijalatine    n.;    11,    anterior    nasal    branch    of    anterior    ethmoidal;    12,    olfactory    n.;    13, 

olfactory  tract;    14,   superior   nasal   nerves;    IS,    sphenopalatine   n  ;    16,    Meckel's   ganglion;    17,  vidian   n. ;    18, 

pharyngeal   n. ;    19,   nasoiialatine   n. 

Inner,  or  Medial,  Nerve  Loop. — The  inner,  or  medial,  nerve  loop  is  formed 
by  two  large  branches  wliidi  arise  from  Meckel's  ganglion  (see  Figs.  52,  60,  and 
80j.  The  anterior  part  of  tlie  joo])  is  forined  by  the  nasopalatine  nerve  which 
belongs  to  the  medial  oi-  iiasjil  m-oiip  of  bfjiiiclics.  Tbe  nasopalatine  passes 
obliquely  downward  jind  r(»i\\;ird,  bciii^'  cnibcddcd  in  llie  mucoperiosteum  of 
the  nasal  septum.  It  courses  ils  way  jiiilcriorl.N-  along  a  distinct  groove,  located 
on  the  surface  of  the  pcrpondifiilai'  plate  of  llie  ellimoid  and  vomer  bones.    In 
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its  course  along  the  nasal  septum,  it  gives  off  small  branches  which  supply 
this  part  with  sensation.  The  nerve  courses  inward  toward  the  median  line 
and  enters  the  foramina  of  Scarpa,  which  may  coalesce  with  its  felloM^,  thus 
opening  into  the  incisive  or  anterior  palatine  foramen.     This  nerve  passes 


Fig.   80. — Medial    section   of   wet   anatomical   specimen. 

1,  Vocal  fold  or  cord  of  larynx;  2,  mandible;  3,  maxilla;  4,  nasopalatine  nerve;  5,  anterior  palatine 
nerve;  6,  splienoidal  sinuses;  7,  frontal  sinuses;  8,  falx  cerebri;  9,  medial  surface  of  cerebral  hemi- 
sphere; 10,  corpus  callosum;  11,  superior  sagittal  sinus  of  dura;  12,  falx  cerebri;  13,  thalamus;  14,  hypoph- 
ysis cerebri;  15,  pons;  16,  cerebellum;  17,  medulla  oblongata;  18,  soft  palate  and  uvula;  19,  spinal 
cord;   20,   epiglottis.  .         .      i 
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tlirougli  tlie  above-named  foramen,  making  its  exit  upon  the  hard  palate, 
at  a  point  approximately  15  mm.  lingual  to  the  linguogingival  margin 
of  the  two  upper  incisor  teeth  in  the  median  line.  (See  Figs.  81  and  82.) 
Branches  are  given  off  posteriorly  and  anteriorly,  which  supply  the  mucous 
membrane  and  periosteum  on  the  lingual  side  of  the  central,  lateral,  and  cuspid 
teeth  to  a  point  lingual  to  the  apex  of  the  upper  cuspid  tooth,  at  ^vhich  point 
an  overlapping  of  the  branches  takes  place  with  the  anterior  palatine  branches. 
This  is  the  connecting  link  between  the  two  nerves  which  forms  the  inner  nerve 
loop. 

The  anterior  palatine  nerve,  which  forms  the  posterior  part  of  the  inner 
or  medial  nerve  loop  is  also  a  branch  of  Meckel's  ganglion  and  belongs  to  the 


Fig.    81. — Drawing   showing    nerves    of   palate. 

1,  Anterior  palatine  nerve  at  the  posterior  jialatine  foramen;  2,  anterior  palatine  nerve;  3,  anasto- 
mosis of  the  anterior  palatine  and  nasopalatine  nerves;  4,  nasopalatine  nerve;  5,  nasopalatine  nerve  at 
ihe   anterior   jialatine   foramen. 


descending  or  palatine  group  or  branches.  It  maizes  its  exit  upon  the  hard 
palate  through  the  i^osterior  palatine  foramen,  and  in  company  with  the  greater 
palatine  artery,  it  courses  anteriorly  in  a  distinct  groove,  which  is  located 
lingual  to  the  apices  of  the  lingual  roots  of  the  upper  three  molars  and  apices 
of  the  two  upper  bicuspids  (see  Figs.  77,  81,  and  82).  It  interlaces  with  the 
nasopalatine  at  a  point  lingual  to  the  apex  of  the  upper  cuspid  tooth,  thereby 
forming  the  connecting  link  whicli  completes  the  inner  or  medial  nerve  loop,  sup- 
})]ying  the  gum  tissue  and  pcrioslciiin  lingiuil  1o  tlie  above-naiiwd  Icdh  and  over- 
laps its  fellow  nerve  in  the  median   lim;.      (See  Fig.  81.) 
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Fig.    82. — Wet    anatomical    specimen    showing    the    following    structures: 

1,  Nasojialatine  nerves  at  anterior  palatine  foramen  exposed  by  removal  of  flap;  2,  anterior 
palatine  nerve  at  the  posterior  palatine  foramen  e.xposed  by  removal  of  flaij;  3,  posterior  palatine 
foramen. 
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Some  short  fibers  may  ramify  the  surface  of  the  lingual  alveolar  plate 
for  a  short  distance,  thus  giving  the  bone  at  this  point  some  sensation, 
but  it  has  been  found  that  it  is  seldom  necessary  to  block  either  branch  form- 
ing the  inner  nerve  loop,  unless  the  operation  involves  the  periosteum,  gum 
tissue,  and  mucous  membrane  situated  on  the  lingual  side  of  the  above-named 
teeth.  The  inner  nerve  loop,  or  a  part  of  it,  should  never  be  blocked  unless 
the  nature  of  the  operation  demands  it,  for  the  reason  that  the  operator 
is  taking  his  valuable  time  to  do  the  blocking,  as  well  as  wasting  the  anes- 
thetizing  solution,   and  is   also   making   injections   which   are   not   necessary. 


I'lg.   83. — Cutaneous   nerve   areas   of   tlie   head   and    neck.      CFrom    "Manual    of   Surgical    Anatomy,"    prepared 

by   Surgeon-General's   Office,  L^    S.   A.) 

The  operator  should  remember  it  is  not  necessary  to  block  at  this  point  unless 
the  gum  tissue,  mucous  membrane,  and  periosteum  are  to  be  involved  dur- 
ing the  operation,  as  for  deep  scaling,  the  treatment  of  pyorrhea  alveolaris, 
extraction  of  teeth,  in  which  the  lingual  beaks  of  the  forceps  would  cause 
pain,  application  of  cervical  clanip  oi-  eurettement  of  alveolar  process  compos- 
JiiU-  llic  liiiiiiKil  plale,  etc.  l-'oi-  opccalions  such  as  cavily  |)r('paration,  shaping 
the  crowns  of  tedli  for  al)utnieiits,  ])ulj)  removal,  which  do  not  involve  the 
lingual  tissue,  it  is  folly  to  block  the  inner  nerve  loop  or  a  portion  of  it, 
for  the  reason  tJiat  the  blocking  of  the  outer  nerve  loop  or  as  much  of  it  as 
is  needed,  depending  on  Ihe  location,  is  all  that  is  necessary. 
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The  reader  should  compare  the  anatomy  and  structures  supplied  by  the 
inner  or  medial  loop  with  the  outer  or  external  nerve  loop  and  obtain  a  clear 
understanding  of  these  two  nerve  loops  which  will  be  of  value  to  him  in  the 
execution  of  his  technic  for  block  anesthesia. 


Nervus  Mandibularis 

Synonyms. — Mandibular  Nerve  or  Third  Division  of  Fifth  Cranial  Nerve. — 
The  mandibular  or  third  division  of  the  fifth  cranial  nerve  is  the  largest  of 

Facial  nerve 

1     Genicular  ganglion 
i       I    Carotico-tyinpanie  nerve 
1       ,'      I     Lesser  superficial  petrosal  nerve 
Internal  carotid  artery 
I    Middle  meningeal  artery  ,    ^.      ,  .^,        ■  ,  u    , 

Sympathetic  root  from  sympathetic  plexus  on  the  middle  i 
:  ganglion 
ervcs  to  tensor  tyinpani  and  tensor  veil  palatini 


Tympanic  plexus 


Tympanic  branch  of 
glossopharyngeal 


ve  to  internal  pterj'goid  muscle 
Mandibular  nerve 
Anterior  division  (motor) 
Temporal  branch 
;ual  nerve 

^Masseteric  branch 

^  External  pterygoid  branch 


Chorda  tympani  nerve      | 
Auriculo-teinpoial  nerve 

■  Inferior  alveolar  nerve 


Temporal  branch 
Buccinator  branch 


Coiiimuiucation  to  hypoglossal 

Submaxillary  ganglion 

Hyoglossus 

Genioglossus 


Mental  branch 

Incisof  branch 
bi-Msti  ic  (anterior  belly) 

Fig.   84. — The  mandibular  and   lingual   nerves.      (From   Cunningham.) 

the  three  divisions  and  is  a  mixed  nerve,  containing  both  motor  and  sensory 
fibers.  The  origin  of  sensory  fibers  of  the  fifth  nerve  has  already  been  discussed. 
The  motor  fibers  arise  from  the  pons  and  near  the  floor  of  the  fourth  ventricle. 
(See  Figs.  45  and  60.)  The  sensory  and  motor  roots  which  compose  the  fifth 
nerve  pass  together  anteriorly  in  the  middle  fossa  of  the  skull  just  below  the 
dura  mater  to  the  foramen  ovale.  The  motor  root  in  its  course  is  concealed  by 
the  large  sensory  root.  (See  Figs.  40,  41,  42,  60,  and  85.)  The  sensory  fibers 
connecting  with  the  Gasserian  ganglion  and  the  motor  fi1)ers,  \vhich  are  dis- 
tinct and  separate,  blend  with  each  other  to  form  a  single  nerve  trunk  which 
is  the  largest  division  of  the  three  divisions  comprising  the  fifth  cranial  nerve. 
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(See  Figs.  40  and  60.)  The  sensory  and  motor  brandies  enter  the  intratem- 
poral  fossa  through  the  foramen  ovale,  and  they  immediately  combine,  thus 
forming  a  single  nerve  trunk  which  is  surrounded  by  a  common  sheath.  When 
the  union  of  the  motor  and  sensory  fibers  takes  place,  thereby  forming  a  com- 
mon nerve  trunk,  it  is  situated  internal  to  the  external  pterygoid  muscle,  and 
is  external  to  the  tensor  palati  muscle  a  distance  approximately  1  cm. 
from  the  foramen  ovale.  This  nerve  trunk  ends  by  separating  into  two 
divisions  which  are  known  as  the  anterior  and  posterior.  This  part  of  the 
third  division  is  concealed  by  the  ramus  of  the  mandible,  by  the  external 
pterygoid,  temporal  and  masseter  muscles,  and  is  situated  deeply  beneath 
the  zygomatic  arch.  The  branches  arising  from  the  third  or  mandibular  di- 
vision of  the  fifth  nerve  are   also   divided  into,   first,   those  branches  which 


I'ig;    85. — 1,    Tensor    veli    palatini;     2,    lifth    nerve;    3,    lesser    sui:erior    jietrosal    nerve;    4,    tens    tynipani;     5, 
middle   meningeal    artery;    6,   auriculotemporal    nerve;    7,   internal    pterygoid.      (Redrawn   from    Gray.) 

are  given  off  the  undivided  nerve  and,  second^  those,  branches  given  off  the 
terminal  division. 


Branches  Which  Are  Given  off  the  Undivided  Mandibular  Nerve  Just 
Exterior  to  the  Foramen  Ovale 

The  fii'st  branch  which  is  given  off  the  undivided  nerve  is  a  small  one, 
called  the  nervus  spinosus,  or  recurrent  nerve.  It  is  given  off  just  outside 
the  foramen  ovale,  and  is  a  slender  branch  which  enters  the  cranium  with  the 
middle  meningeal  artery  and  supplies  the  dura  mater.  This  artery  and  nerve 
gain  entrance  to  the  craiiial  cavity  through  the  foramen  spinosum. 

The  next  branch  given  off  is  a  motor  one  which  passes  to  the  internal 
pterygoid  muscle  for  the  j)urpose  of  supplying  the  same  with  motor  im- 
pulses. This  nerve  passes  from  its  origin  ab^ng  the  sui)ei-ior  i)yrt  and 
posterior  border  of  this  muscle.    The  ner\e  is  connected  with  the  otic  ganglion 
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which  will  be  taken  i;p  later  for  consideration.     (See  Figs.  60,  84,  and  86.) 
Note  the  folloAving  diagram: 

Xeivus     spiiiosus     or     recun-eiit      (sensory) 
BRANCHES  GIVEN  OFF  UNDIVIDED  MAN-        tliiouolL  foramen  spinosus  to  dura  mater. 
DIEULAE      OR      THIRD      DIVISION      OF    Internal     pterygoid      (motor)      to     internal 
FIFTH  NERVE  pterygoid  muscle,  connects  with  otic  gan- 

glion. 


The  terminal  division  of  the  mandibular  nerve  is  divided  into  an  anterior 
or  upper  division  and  a  posterior  or  lower  division.  Each  division  gives  off 
a  number  of  branches. 


SMALL    PETROSAL 


OTIC    GANGLION 


BBANCHTOTEN  \ 

SOB  PALATI  T 

NERVE  TO 


CH  TO  TEN- 
SOR TYMPANI 
BRANCH  TO  AURIC- 
ULO-TEMPORAL 
IRANCH  TO  TEN- 
SOR  PALATI 
OHORDA  TYMPANI 
MIDDLE  MENINGEAL 
ART     WITH     SYMPA- 
THETIC PLEXUS 
AURIOULO-TEM- 
PORAL 


BPANCH  fROM"! 
GANOLION  TO  I 
SUBLINGUAL      f      /    #^"irt 


SMALL    PETROSAL 
.BRANCH   TO    TEN- 
SOR TYMPANI 
OTIC  GANGLION 


BRANCH  TO  CHOR- 
DA TYMPANI 


Fig.    86. — Mandibular    division    of    trifacial    nerve,    seen    from    the    middle    line.      Tlie    small    figure    is    an 
enlarged  view   of  the   otic   ganglion.      (From   Testut.J 

Branches  Which  Arise  from  the  Anterior  or  Upper  Division  of  Mandibular 

Nerve 

The  first  branch  which  is  given  off  is  called  the  masticator  nerve.  It 
passes  anteriorly  and  downward  anterior  to  the  external  pterygoid  muscle, 
and  divides  into  several  branches,  Avhieh  are  the  masseteric,  deep  temporal, 
external  pterygoid  and  long  buccal  branches.     (See  Figs.  60  and  96.) 

The  masseteric  nerve  passes  posterior  to  the  temporal  muscle  and 
superior  to  the  external  pterygoid  muscle,  and  thence  through  the   sigmoid 
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Fig.   87. — The   mandibular  nerve   or   third   division   of  the   fifth   cranial   nerve.      Its  motor  branches,   also   the 
inferior  dental,  have  been  incised  short,  close  to  the  base  of  the  skull.      (Retouched  from  Toldt.) 

1,  Offsets  to  mucous  membrane  of  floor  of  oral  cavity;  2,  sublingual  gland;  3,  mylohyoid  muscle 
(turned  downwards;;  4,  geniohyoid  muscle;  5,  genioglossus  or  geniohyoglossus  muscle;  b,  sublingual 
nerve;  7,  buccinator  muscle;  8,  internal  ijterygoid  muscle;  9,  buccal  nerve;  10,  superior  dental  or  alveolar 
nerve;  11,  internal  maxillary  artery;  12,  infraorbital  nerve;  13,  pterygoniaxillary  fissure;  14,  inferior 
ma.xillary  nerve;  l.S,  superior  maxillary  nerve;  16,  sphenoidal  or  superior  orbital  fissure;  17,  ophthalmic 
nerve;  18,  fourth  cranial,  pathetic,  or  trochlear  nerve;  19,  ganglion  of  fifth  nerve,  or  Gasserian  ganglion; 
20,  recurrent  or  meningeal  branch  of  ophthalmic  nerve;  21,  tentorium  cerebelli,  or  tent;  22,  middle 
meningeal  artery  with  recurrent  or  middle  meningeal  branch  of  inferior  maxillary  nerve;  23,  auriculo- 
temporal nerve;  24,  nerves  of  external  auditory  meatus;  25,  cartilage  of  external  auditory  meatus; 
26,  branches  of  facial  nerve;  27,  communicating  branch  between  auriculotemporal  nerve  and  facial  nerve; 
28,  parotid  branch;  29,  chorda  tympani  nerve;  30,  external  carotid  artery;  31,  parotid  branches  of  facial 
nerve;  32,  external  carotid  plexus;  33,  jiarotid  gland;  34,  branches  of  facial  nerve;  35,  temporomaxillary 
vein;  30,  lingual  nerve;  37,  branches  to  isthmus  of  fauces;  38,  facial  artery;  39,  sympathetic  root  of 
.submaxillary  ganglion;  40,  submaxillary  gland;  41,  submaxillary  branches;  42,  submaxillary  duct,  or 
duct  of  Wharton;  43,  submaxillary  or  lingual  ganglion;  44,  communicating  branches  to  lingual  nerve; 
43,  hypoglossal  nerve. 
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notch,  and  enters  the  masseter  muscle.  (See  Figs.  60,  84  and  88.)  This  nerve, 
in  addition  to  its  motor  fibers,  contains  some  sensory  fibers  which  supply  the 
temporomaxillary  articulation. 

The  deep  temporal  nerve,  Avith  the  anterior  posterior  branches,  which  are 
located  anterior  and  posterior  to  the  temporal  muscle,  passes  horizontally 
between  the  temporal  bone  and  muscle,  and  then  ascends  over  the  wing  of  the 
sphenoid  bone  and  supplies  the  temporal  muscle  with  motor  impulses.  (See 
Figs.  60  and  88.) 


1,  Auriculotemporal  nerve;  2,  deep  temporal  nerve;  3,  masseteric  nerve;  4,  splienomandibular  liga- 
ment; 5,  inferior  alveolar  nerve;  6,  mylohyoid  nerve;  7.  lingual  nerve;  8,  ramus  of  mandible  (cut); 
9,  buccinator  nerve.  I,  Tendon  of  temporalis  muscle;  II,  pterygoideus  muscle;  III,  externus  muscle; 
IV,    pterygoideus    internis    muscle;    V,    buccinator    muscle;    \'l,    masseter    muscle.       (Modified    from    Gray.) 

The  external  pterygoid  nerve  is  the  next  branch  given  off,  and  Sabotta 
and  McMurrich  state  that  it  may  not  arise  from  the  main  trunk,  but  may 
arise  from  the  buccinator  nerve  in  which  it  may  be  enclosed.  It  passes  directly 
to  the  external  pterygoid  muscle  supplying  it  with  motor  impulses.  (See  Figs. 
60  and  84.) 

The  Buccinator  or  Long-  Buccal  Nerve  is  the  next  branch  given  otf  under 
this  division.  This  branch  passes  between  the  external  and  internal  heads  of  the 
external  pterygoid  muscle.     This  nerve  is  not   a  mixed   nerve,  but   is   purely 
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sensory,  and  it  is  the  onlj'  branch  which  is  given  off  from  the  anterior  or  upper 
division  that  is  pnrely  sensory,  all  the  rest  being  motor  and  supplying  the 
muscles  of  mastication.     (See  Diagram,  page  130.) 

After  passing  between  tLe  heads  of  the  external  pterygoid  muscle,  it 
passes  obliquely  forAvard  and  is  situated  betAveen  the  buccinator  and  masseter 
muscles.  It  then  passes  doAvuAvard  and  laterally,  piercing  the  posterior  sur- 
face of  the  buccinator  muscle  at  several  places,  and  divides  into  numerous 
branches  Avhich  supply  the  buccal  mucous  membrane  inside  the  cheek  and  mouth, 
and  the  skin  on  the  cheek.  In  75  per  cent  of  the  cases,  the  buccal  gum  tissue, 
the  mucous  membrane  between  the  cheek  and' gum  tissue  and  periosteum,  buccal 


Fig.   89. 

1,  Oijhthalmic  division;  2,  superior  maxillary  division;  3,  Gasserian  ganglion;  4,  middle  meningeal 
artery;  5,  mandibular  nerve;  6,  upper  head  external  pterygoid  muscle;  7,  lower  head  external  pterygoid 
muscle;  8,  internal  pterygoid  muscle;  9,  inferior  dental  nerve;  10,  lingual  nerve;  11,  long  buccal  nerve. 
(■Modified  and  redraviJn  from   Davis.) 


1o  the  lower  second  and  third  molars,  are  supplied  with  sensation  by  branches 
from  this  nerve.  In  5  per  cent  of  the  cases  the  long  buccal  nerve  sends  branches 
to  the  buccal  side  of  the  lower  first  molar.     (See  Figs.  60,  87,  88,  89,  93,  and  125.) 

Ill  many  individuals  the  branches  of  the  long  buccal  nerve  do  not  ex- 
tend so  far  downward  and  anteriorly  as  they  do  in  others.  It  is  the  author's 
experience  that  in  25  per  cent  of  the  cases  it  is  not  necessary'  to  make  the 
long  buccal  injection,  either  Ijuccal  to  the  lower  second  and  third  molars, 
or  infcrioposteriorly  to  the  opening  of  Stenson's  duct. 

Ill  Ihose  cases  in  whii-h  1hi'  bii('f';il  giiiii  tissue,  ])ei'iost(Mini,  and  mucous 
fold  are  supplied  by  the  biiccinalor  ikm-nc,  niiinerous  small  bi-anclM'S  are  given 
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off,  which  ramif}^  the  tissue,  giving  sensation  to  these  parts  in  addition  to  the 
nerve  supply  from  the  inferior  dental. 

Many  operators  are  under  the  impression  that  the  long  buccal  nerve  is 
very  small  and  disregard  it.  Consequently  they  inflict  pain  upon  their  patients 
in  attempting  to  extract  the  lower  second  or  third  molar,  or  in  performing 
operative  work  upon  these  teeth  if  the  operation  involves  the  buccal  tissue. 

In  addition  to  the  long  buccal  branches  which  supply  the  buccal  fold,  gum 
tissue,  and  periosteum  buccal  to  the  lower  second  and  third  molar  in  75  per  cent 


Fig.    90. — Inferior    maxillary    nerve.       (Redrawn    from    Deaver.) 

1,  Anterior  rleen  temporal  artery;  2,  anterior  temporal  nerve;  3.  orbital  nerve;  4,  superior  maxil- 
lary nerve;  5,  Meckel's  ganglion;  6,  infraorbital  artery;  7,  posterior  superior  dental  nerve;  8,  posterior 
temporal  nerve;  9,  lingual  nerve;  10,  long  buccal  nerve;  11,  chorda  tympani;  12,  lingual  nerve;  13,  internal 
lateral  ligament;  14,  inferior  dental  nerve;  15,  inferior  dental  artery;  16,  temporal  muscle;  17,  super- 
hcial  temporal  artery;  18,  auriculotemporal  nerve;  19,  middle  meningeal  artery;  20,  tympanic  artery; 
21,  small  meningeal  artery;  22,  internal  maxillary  artery;  23,  external  carotid;  24,  inferior  dental  artery; 
25,   internal   pterygoid   muscle;    25,   mylohyoid   artery;    27,   mylohyoid   nerve. 

of  the  cases,  it  also  supplies  the  buccal  fold,  gum  tissue,  and  periosteum  in  the 
region  of  the  tuberosity.  The  posterior  superior  dental  injection  not  only  blocks 
the  posterior  superior  dental  nerve,  which  supplies  the  tuberosity,  the  upper  sec- 
ond and  third  molars  and  buccal  structures,  but  it  also  anesthetizes  the  small 
buccal  nerve  branches  which  are  located  in  this  immediate  region.  This  elimi- 
nates the  necessity  of  making  a  separate  injection  for  the  long  buccal  nerve,  as 
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is  often  necessary  for  operating  upon  the  lower  second  and  third  molars  if  the 
buccal  tissue  is  involved. 

The  accompanying  diagram  contains  the  nerves  given  off  the  anterior 
or  upper  division  of  the  mandibular  nerve. 


BRANCHES  GIVEN  OFF  ANTERIOE  OR 
UPPER  DIVISION  OF  MANDIBULAR 
NERVE  (ALL  MOTOR  BRANCHES  EX- 
CEPT LONG  BUCCAL  BRANCH) 


^  (Motor)   Posterior    deep    temporal    to    tem- 
poral  muscle. 
(Motor)   Anterior  deep  temporal  to  temporal 

muscle. 
(Motor)   Masseteric  to  masseter  muscle. 
(Motor)    External     pterygoid      to      external 
pterygoid  muscle. 

/Mucous  membrane  lining  clieek 
and   mucous   fold. 
Gum    tissue,    periosteum,    rau- 
cous memlorane,  Isuccal  and 
distal,   to  second  and  third 
lower  molars  in  75  per  cent 
of  cases.     In  5  per  cent  of 
cases  the  buccal  surface  of 
the  lower  first  molar. 
Skin  on  surface  of  cheek. 
Communicates    by    buccal 
plexus  with   seventh   or  fa- 
cial nerve. 


(Sensory) 
Long      bue.cr.J 
or     buccina- 
tor to 


Branches  Which  Are  Given  off  the  Posterior,  or  Lower,  Division  of  the 

Mandibular  Nerve 

This  large  posterior  or  lower  trunk  passes  directly  dowaiward  for  a  short 
distance,  being  situated  beneath  the  external  pterygoid  muscle,  and  it  divides 
into  three  branches  which  are  the  auriculotemporal,  lingual  and  inferior 
dental  branches.     (See  Figs.  60,  90,  94,  95,  and  104.) 


The  Auriculotemporal  Nerve 

The  auriculotemporal  nerve  is  a  branch  of  the  mandibular  and  is  usually 
given  off  by  two  roots  and  situated  beneath  the  external  pterygoid  muscle. 
(See  Fig.  88.)  The  roots  of  this  nerve  are  sensory  and  connect  with  the  otic 
ganglion,  and  indirectly  connect  with  the  ninth  cranial  or  glossopharyngeal 
nerve.  This  nerve  is  closely  associated  with  the  middle  meningeal  artery, 
which  is  situated  beneath  the  external  pterygoid  muscle.  The  direction  of 
this  nerve  is  first  posteriorly  between  the  sphenomandibular  ligament  and  the 
condyle  of  the  inferior  maxillary  bone.  From  this  point,  it  passes  upward 
anterior  to  the  external  auditory  canal  and  passes  between  the  internal 
and  external  carotid,  and  is  almost  covered  by  the  posterior  l)order  of  the 
parotid  gland.  It  passes  midway  between  the  tragus  of  the  external  ear  and 
the  posterior  root  of  the  zygomatic  arch;  it  crosses  the  zygoma  in  close  re- 
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lationship  with  the  superficial  temporal  artery  and  breaks  up  into  a  number 
of  terminal  branches,  which  are  as  follows:  Two  external  auditory  branches, 
superior  and  inferior,  which  supply  the  tympanic  membrane,  the  roof  and 
Ihe  anterior  wall  of  the  auditory  meatus;  the  anterior  auricular  branches,  the 


l""ig.    91. — Inferior    dental    nerve    showing    its    course    tlirough    the    inferior    dental    canal    together    with    the 
inferior   dental    plexus    and    terminal    branches.      Long   buccal    nerve.      (Retouched    from    Toldt.) 

1,  Inferior  dental  and  inferior  gingival  branches  for  front  teeth;  2,  buccinator  muscle;  3,  mucous 
membrane  of  lower  lip;  4,  buccal  glands  (.molar  glands);  5,  labial  glands;  6,  superior  labial  branches; 
7,  lateral  nasal  branches  of  infraorbital  nerve;  8,  anterior  or  superlicial  branches  of  nasal  nerve;  9,  infra- 
orbital nerve;  10,  offsets  of  infratrochlear  nerve;  11,  inner  branch;  12,  supraorbital  nerve;  13,  ma'ar 
branch  of  orbital  or  temporomalar  nerve;  14,  external  pterygoid  muscle  (superior  and  inferior  heads); 
IS,  temporal  muscle;  16,  anterior  deep  temporal  nerve;  17,  posterior  deep  temporal  nerve;  18,  buccal 
nerve;  19,  masseteric  nerve;  20,  internal  pterygoid  muscle;  21,  inferior  dental  nerve;  22,  mylohyoid 
nerve;  23,  lingual  nerve;  24,  inferior  dental  nerve;  25,  inferior  dental  plexus;  26,  inferior  dental  branches; 
27,  mental  or  labial  nerve. 
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superior  and  inferior,  supplying  the  skin  near  the  tragus,  part  of  the  helix 
and  upper  part  of  the  auricle,  and  a  branch  which  supplies  the  parotid  gland. 
There  are  other  branches  which  communicate  with  the  inferior  dental  and 


Fig.    92. — Showing   the    nerve    supply    of    the    nuicous    membrane   of    the    nasal    cavity,    also    nerve    supply    of 
the  hard   palate  and   in  addition   the   lingual   and   inferior   dental   branches.      (Retouched   from   Toldt.) 

1,  Small  or  posterior  palatine  plate;  2,  external  palatine  nerve;  3,  orifice  of  posterior  palatine 
canal;  4,  large  or  anterior  palatine  nerve;  S,  ramihcation  of  large  or  anterior  palatine  nerve  on  lower 
surface  of  hard  palate;  6,  ujjper  nasal  branches  of  Meckel's  ganglion  and  inferior  nasal  branches  of 
large  or  anterior  palatine  nerve  (outer  set);  7,  external  branches  of  nasal  nerve;  8,  anterior  or  superficial 
branch  of  nasal  nerve;  9,  terminal  branches  of  nasal  nerve;  10,  olfactory  nerves  (outer  group);  11,  mucous 
membrane  of  septum  of  nose  vk'ith  olfactory  nerves  (inner  group);  12j  sphenopalatine  ganglion;  13,  supe- 
rior maxillary  nerve;  14,  vidian  nerve;  15,  ganglion  of  fifth  nerve,  or  Gasserian  ganglion;  16,  large  or 
sensory  root;  17,  small  or  motor  root  of  fifth  cranial,  trifacial,  or  trigeminal  nerve;  18,  great  sujjerficial 
petrosal  nerve;  19,  facial  and  auditory  nerves;  20,  geniculate  ganglion;  21,  facial  nerve;  22,  internal 
carotid  plexus;  23,  great  deep  petrosal  nerve;  2.4,  external  pterygoid  muscle;  25,  chorda  tympani  nerve; 
26,  lingual  nerve;  27,  inferior  dental  nerve;  28,  internal  pterygoid  muscle;  29,  nerve  to  mylohyoid 
muscle;    30,    lingual    nerve;    31,   mylohyoid    muscle    (cut    short). 

otic  ganglion;  also  a  lirancli  to  the  temporomaiidiltnlcir  joint.  The  anterior 
and  posterior  superficial  temporfil  branches  pass  posterior  to  the  superficial 
temporal  artery,  supplying  the  skin  and  superficial  fascia  in  the  region  of  the 
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temporal  muscle,  communicating  with  the  supraorbital,  zygomaticotemporal 
and  occipital  nerves.     (See  Figs.  60,  77,  84,  94,  95,  and  96.) 

The  mandibular  nerve  divides  into  two  terminal  branches,  which  are  the 
lingual  and  the  inferior  dental.     (See  Figs.  60,  95,  and  96.) 


Fig.   93. — Trigeminal  or  fifth  cranial   nerve.      (Modified   from   Ouain.) 

1,    Incisive    nerve;    2,    inferior    dental    nerve;    3,    lingual    nerve;    4,    long    buccal;    S,    mandibular;    6, 
anterior    palatme;    7,    peripheral    endings    of   the    infraorbital    nerve. 

Ling-ual  Nerve. — The  lingual  nerve  is  purely  sensory,  and  is  the  smaller 
of  the  two  terminal  divisions. 

The  course  of  this  nerve  is  downward,  laterally,   and  slightly   anteriorly 
until  it  reaches  a  level  of  1  cm.  above  the  occlusal  plane  of  the  lower  teeth.    At 
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Fig.    94. — Wet    anatomical    dis.sected    specimen    showing    the    following    structures: 

1,  Long  buccal  nerve;  2,  mandibular  nerve;  3,  auriculotemporal  nerve;  4,  inferior  dental  nerve; 
5,  lingual  nerve;  0,  internal  oblique  line;  7,  retromolar  triangle;  8,  external  oblitjue  line;  9,  inferior 
dental  foramen. 
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this  level  it  is  situated  1  cm.  anterior. to  the  inferior  dental  nerve.  It  is  located 
approximately  1  cm.  from  the  surface  of  the  mucous  membrane,  at  a  point  where 
it  is  blocked,  or  approximately  midway  between  the  surface  of  this  membrane  and 
the  inferior  dental  nerve,  the  latter  being  located  approximately  2  cm.  from 
the  surface.  (See  Fig.  105.)  As  the  lingual  nerve  passes  downward,  laterally 
and  anteriorly,  it  is  situated  from  5  to  7  mm.  lingual  to  the  internal  oblique 


Fig.  95. — Illustrating  the  mandibular  or  third  division   of  the  fifth   cranial   nerve  and  its  principal   branches. 

1,  Long  buccal  nerve;  2,  submaxillary  ganglion;  3,  mental  nerve;  4.  anteiior  temporal  nerve; 
5,  pos'erior  temporal  nerve;  6,  auricular  temporal  nerve;  7,  nerve  to  masseter;  8,  chorda  tympani;  9, 
mylohyoid  nerve;   10,   lingual  nerve;    11,   inferior  dental  nerve;    12,   mandibular   division;    13,   foramen  ovale. 


line  of  the  ascending  ramus,  and  is  surrounded  by  loose  connective  tissue.  (See 
Fig.  105.)  It  enters  this  region  through  the  pterygoraaxillary  region;  that  is, 
between  the  ascending  ramus  of  the  mandible  and  the  internal  pterygoid  muscle. 
(See  Figs.  88,  90,  91,  92,  98,  and  104.)  After  it  leaves  the  region  of  1  cm.  above 
the  occlusal  plane  of  the  lower  teeth,  it  passes  anteriorly  and  downward  and 
enters  the  submaxillary  region,  being  situated  near  the  lingual  alveolar  plate 
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covering  the  roots  of  the  lower  third  molar.     (See  Figs.  86,  92,  94,  95,  98,  99, 
and  110.) 

In  case  the  lower  third  molar  is  impacted  or  is  lingually  inclined,  thereby 
causing  a  protrusion  of  the  lingual  alveolar  plate,  the  lingual  nerve  may  be  in 
actual  contact  with  the  lingual  plate.  Care  should  be  taken  while  extracting, 
curetting  the  socket,  or  chiseling  away  the  alveolar  process  for  the  removal 
of  a  tooth  of  this  character,  not  to  cause  injury  to  this  nerve.  The  lingual  nerve 
uoAv  passes  medial  to  the  lingual  alveolar  plate,  gradually  sweeping  across 
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Fig.   96. — Illustrating  the  maiidiljular  or  third  division  of   the   fifth   cranial  nerve  and   its  principal   branches. 

1,  Incisive  nerves;  2,  mental  nerves;  A,  mental  foramen;  3,  mylohyoid  nerve  (motor);  4,  inferior 
dental  nerve;  5,  lingual  nerve;  B,  inferior  dental  foramen;  6,  masseteric  branch  (motor);  7,  long  buccal; 
8.  internal  pterygoid  (motor;;  9,  external  pterygoid  (motor);  10,  ascending  branches  of  auriculotemporal; 
11,  auriculotemporal  nerve;  12,  mandibular  or  tliird  division;  13,  connection  with  facial  nerve;  14, 
descending  branches   of   auriculotemporal;    15,    and    17,   tenii^oral    (motor);    16,    foramen    ovale. 


the  floor  of  the  mouth  and  dixiding  into  many  branches  which  supply  the  ante- 
rior two-thirds  of  the  tongue,  mucous  membrane,  the  floor  of  the  mouth,  lingual 
gum  tissue  and  periosteum  lingual  to  the  lower  molars,  bicuspids,  cuspid  and 
incisor  teeth,  communicating  with  and  overlapping  its  fellow  nerve  in  the 
region  of  the  median  linr'.  fSee  Figs.  84,  87,  97,  99,  100,  and  101.)  When  this 
nerve  is  given  off  the  tliird  division,  it  is  at  least  3  mm.  in  diameter  and  con- 
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tinues  as  a  large  nerve  until  it  divides  into  a  number  of  branches  in  the  region 
of  the  anterior  two-thirds  of  the  tongue  and  floor  of  the  mouth. 

The  chorda  tympani  nerve  joins  the  lingual  at  right  angles.     It  passes 


Fig.   9'/. — Nervus   trigeminus    (fifth   cranial   nerve).      In   the   maxilla;    nasopalatine   part.      (Modified    and    re- 
touched  from  Quain.) 

1,  Lingual  nerve;  2,  internal  pterygoid  muscle;  3,  alveolar  border;  4,  long  buccal  nerve;  S,  anterior 
palatine  nerve  in  the  pterygopalatine  canal;  6,  anterior  palatine  nerve  exiting  through  the  posterior  palatine 
foramen;   7,  anterior  palatine;    8,   maxilla;   9,   inferior  concha;    10,    nasopalatine    nerve   in   nasopalatine   canal. 

between  the  external  and  internal  pterygoid  muscles.  (See  Figs.  60,  84,  86,  104, 
116,  and  118.)  The  chorda  tympani  nerve  is  incorporated  with  the  lingual 
and  is  distributed  to  the  tongue.     The  lingual  nerve   also    gives   off  small 
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Fig.  98. — Nerves  and  vessels  of  nose.     (Retouched  from  Sobotta-McMurrich.) 

1,  Meckel's  or  palatine  ganglion;  2,  sphenopalatine  artery;  3,  descending  palatine  artery;  4,  palatine 
nerve;  5,  anterior  nasal  branch  of  anterior  ethmoidal  nerve;  6,  anterior  lateral  nasal  artery;  7,  superior 
nasal  concha;  8,  middle  nasal  concha;  9,  inferior  nasal  concha;  10,  nasopalatine  nerve;  11,  posterior  artery 
of  nasal  septum;  12,  mandible;  13,  genioglossus;  14,  genichyoideus;  IS,  mylohyoideus;  16,  digastricus; 
17,  great  palatine  artery;  18,  anterior  palatine  nerve;  19,  mylohyoid  nerve;  20,  mylohyoid  branch  of  in- 
ferior alveolar  artery;  21,  lingual  nerve;  22,  uvula;  23,  internal  pterygoid;  24,  posterior  palatine  nerve 
and  lesser  palatine  artery;  25,  ascending  palatine  artery;  26,  external  carotid  artery;  27,  superior  cervical 
ganglion  of  sympathetic  trunk;  28,  internal  maxillary  artery;  29,  cartilage  of  tuba  auditiva;  30,  chorda 
tympani;  31,  nerve  of  pterygoid  canal;  32,  artery  of  pterygoid  canal;  33,  great  superficial  petrosal  nerve; 
34,  deep  petrosal  nerve;  35,  sphenoidal  sinus;  36,  internal  carotid  plexus;  il ,  internal  carotid  artery; 
38,   trigeminal  nerve. 
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Fig.   99. — Dissected   wet   anatomical   specimen   illustrating  the    lingual   and   anterior   palatine    nerves. 

1,  Anterior  palatine  nerve  in  the  pterygoidpalatine  canal;  2,  lingual  nerve;  3,  branches  of  the 
lingual  nerve  to  the  tongue;  4,  branches  of  the  lingual  nerve  to  the  floor  of  the  mouth;  5,  section  of 
mandible;    6,    right   central    incisor    tooth;    7,    dorsum    of   tongue. 
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branches  which  supply  the  mucous  membrane  of  the  fauces  and  tonsil;  also 
branches  to  the  submaxillary  and  sublingual  ganglia,  and  communicating 
fibers  with  the  inferior  dental  and  hypoglossal. 

The  Inferior  Dental  Nerve. — This  nerve  is  larger  than  the  lingual  and  is 
at  least  3I/2  liim-  in  diameter  as  it  is  given  off  the  mandibular  or  third  divi- 
sion. It  enters  the  interval  situated  between  the  ascending  ramus  of  the  man- 
dible and  the  sphenomandibular  ligament  and  beneath  the  lower  border  of 
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Fig.    100. — Illustrating  the   lingual   medial   to   the   lingual   alveolar  plate   in    region   of   lower    molar.      1,    Oral 
mucous   membrane;    2,    lingual    nerve.      (Retouched   from    Beaver.) 


the  external  pterygoid  muscle.  Its  course  at  this  point  is  downward,  laterally, 
and  slightly  anteriorly.  (See  Figs.  65,  67,  88,  89,  91,  94,  and  104.)  It  is  lo- 
cated posterior  to  the  lingual  nerve  and  before  it  enters  the  mandibular  canal, 
it  gives  off  a  purely  motor  ])rfinch,  called  the  mylohyoid,  and  which  supplies 
the  anterior  belly  of  the  digastric  and  mylohyoid  muscles  with  motor  im- 
pulses. (See  Figs.  60,  86,  and  104.)  The  course  of  the  mylohyoid  nerve  is 
downward  and  anteriorly  through  the  mylohyoid  groovf;  of  the  inferior  max- 
illary bone.     It  is  first  situated  between  the  ascciidiiig  ramus  of  the  mandible 
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and  the  internal  pteiygoid  muscle  and  later  between  the  sul)maxillary  gland 
and  the  mandible.  The  inferior  dental  nerve  leaves  the  region  between  the 
lateral  border  of  the  internal  pterygoid  and  the  inner  border  of  the  ascending 
ramus  and  enters  the  inferior  dental  canal  by  passing  through  the  inferior  dental 
foramen.  (See  Figs.  86,  94,  96,  104,  and  105.)  The  inferior  dental  foramen  is 
located  distal  to  the  lingual  nerve  and  is  approximately  2  cm.  below  the  lowest 
part  of  the  sigmoid  notch.  (See  Figs.  48  and  103.)  It  now  courses  downward 
and  anteriorly  in  the  mandibular  or  inferior  dental  canal   (see  Figs.  106,  108, 


Fig.    101. — The    lingual    nerve.      (Redrawn    from    Davis.) 

1,  Styloglossus  muscle;  2,  hyoglossus  muscle;  3,  hypoglossal  nerve;  4,  lingual  nerve;  5,  sub- 
maxillary ganglion;  6,  lingual  nerve;  7,  geniohyoglossus  muscle;  8,  ranine  artery;  9,  ranine  vein;  10, 
sublingual   gland;    11,    submaxillary    duct. 


and  110)  in  company  with  the  vein  and  artery  bearing  the  same  name.  (See  Fig. 
107.)  It  passes  anteriorly  in  the  ramus  body  of  the  inferior  maxillary  bone,  giv- 
ing off  dental  branches  which  enter  the  apices  of  the  roots  of  the  three 
lower  molars,  two  lower  bicuspids,  cuspid  and  incisor  teeth,  and  in  addition, 
branches  to  the  alveolar  process  and  bone,  buccal  and  labial  gum  tissue  and 
periosteum  situated  in  the  region  of  the  above-named  teeth,  mucous  fold, 
portion  of  the  lower  lip  and  angle  of  the  mouth. 
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The  Mental  Nerve 

The  principal  branch  of  the  inferior  dental  nerve  is  the  mental,  which 
leaves  the  inferior  dental  canal  by  Avay  of  the  mental  foramen  and  is  divided 
into  the  labial  and  mental  rami  beneath  the  quadratus  labii  inferiors  and 
triangularis  muscles.     (See  Figs.  35,  40,  69,  and  84.) 

The  mental  ramus  or  branches  supply  the  skin,  while  the  labial 
ramus  or  branches  supply  the  skin  and  mucous  membrane  of  the  lower  lip 
and  fold,  gum  tissue  and  periosteum,  buccal  and  labial,  in  the  region  of  the 


Fig.    102. — The   mandible   or   inferior   maxillary   bone.      (Anterior.) 

1,  Condyle;  2,  neck;  3,  pterygoid  depression;  4,  coronoid  process;  5,  ramus;  6,  lineiila;  7, 
angle;  8,  alveolar  border;  9,  body;  10,  mental  foramen;  11,  incisive  fossa  and  foramina  of  mandible;  12, 
symphysis;  13,  mental  tubercle;  14,  mental  foramen;  15,  external  oblique  line;  16,  internal  oblique  line; 
17,   retromolar   fossa;    18,   coronoid   process;    19,    sigmoid   notch;    20,   head   of   condyle. 


lower  bicuspid,  cuspid  and  lateral  incisor  teeth.     (See  Figs.  70,  96,  107,  112, 
and  113.) 

The  mental  branches  communicate  Avith  the  ramus  marginalis  mandib- 
ulee  of  the  seventh  cranial  or  facial  nerve. 
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The  Incisive  Nerve 

After  the  mental  branch  is  given  off,  the  incisive  nerve  continues  ante- 
riorly in  the  canal,  giving  off:  small  branches  which  enter  the  apices  of  the 
cuspid,  central  and  lateral  incisor  teeth,  also  to  the  alveolar  process  and 
labial  gum  tissue,  periosteum,  mucous  membrane  and  mucous  fold,  on  the 
labial  side  of  the  above-named  teeth.  (See  Figs.  69  and  111.)  The  inferior 
dental  nerve  and  its  branches  correspond  to  the  outer  or  external  nerve  loop 
in  the  upper  jaw,  because  the  former  supplies  similar  structures  to  the  latter. 
The  lingual  nerves  and  their  branches  correspond  to  the  inner  or  medial  nerve 
loop  in  the  upper  jaw,  because  lingual  structures  are  supplied  in  both  in- 
stances. 


Fig.   103. — The  mandible  or  inferior  maxillary  bone.      (Posterior  view.) 

1,  Condyle;  2,  neck;  3,  lingula;  4,  mandibular  foramen;  5,  mylohyoid  groove;  6,  pterygoid  tuberosity; 
7,  internal  oblique  line;  8,  alveolar  border;  9,  submaxillary  depression;  10,  sublingual  depression;  11, 
geniotubercles;  12,  digastric  fossa;  13,  mylohyoid  ridge;  14,  submaxillary  depression;  15,  angle  of  ramus; 
16,   mandibular   foramen;    17,   condyle;    18,   coronoid   process. 


Submaxillary  Ganglion. — The  submaxillary  ganglion  is  flat  or  triangular, 
measuring  approximately  21/2  mm.  in  diameter.  It  is  situated  above  the 
submaxillary  gland  on  the  external  surface  of  the  hyoglossus  muscle  about 
midway  between  the  duct  of  the  submaxillary  gland  and  the  lingual  nerve. 
(See  Figs.  84,  87,  95,  114,  and  115.)  It  is  composed  of  three  roots  which  are 
as  follows :  first,  a  sympathetic  root  which  receives  its  fibers  from  the  external 
maxillary  plexus,  which  is  located  upon  the  external  maxillary  artery;  second, 
an  afferent  root  from  the  lingual  nerve  which  is  sensory;  third,  an  afferent 
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Fig.    104. — The   otic   ganglion   or  ganglion   of  Arnold,   ganglion   oticum;   its   roots   and   branches.      Displayed 
on  the  left  side  of  the  head,  and  viewed  from  within.     (Redrawn  from  Toldt.) 

1,  Long  process  of  the  incus;  2,  tympanic  membrane;  3,  chorda  tympani  nerve;  4,  handle  of  the 
malleus;  5,  facial  nerve;  6,  auriculotemporal  nerve;  7,  internal  carotid  plexus  with  its  extensions,  the 
internal  inaxillary  ijlexus  and  the  middle  meningeal  plexus;  8,  middle  or  great  meningeal  artery;  9, 
symijathetic  root  of  the  otic  ganglion;  1(1,  mylohyoid  nerve;  11,  internal  pterygoid  muscle;  12,  inferior 
dental  nerve;  13,  lingual  nerve;  14,  communicating  branch  to  the  chorda  tympani  nerve;  15,  circum- 
flexus  or  tensor  palati  muscle;  16,  communicating  branch  to  the  auriculotemporal  nerve;  17,  external 
pterygoid  nerve;  18,  internal  pterygoid  nerve;  19,  nerve  to  the  tensor  palati  muscle;  20,  otic  ganglion,  or 
ganglion  of  Arnold;  21,  small,  anterior,  or  upper  portion  of  the  inferior  maxillary  nerve;  22,  large  or 
sensory  root  of  the  fifth  cranial,  trifacial  or  trigeminal  nerve;  23,  small  or  motor  root  of  the  fifth 
cranial,  trifacial,  or  trigeminal   nerve. 
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Fig.    105. — Dissected    wet    anatomical    specimen    incised    at    a    level    of    one    centimeter    above    the    occlusal 

plane    of   the    lower    teeth. 

1,  External  oblique  line;  2,  retromolar  triangle;  3,  internal  oblique  line;  4,  lingual  nerve;  5,  inferior 
dental  nerve;  6,  inferior  dental  artery;  7,  section  internal  pterygoid  muscle;  8,  section  of  sphenomandibular 
ligament;  9,  connective  tissue  between  lingual  and  inferior  denial  nerves;  10,  section  of  ramus  of  man- 
dible;   11,  section   of  masseter   muscle. 


146 


BLOCK   ANESTHESIA   AND   ALLIED    SUBJECTS 


root  wliicli  connects  with  the  chorda  tympani  nerve.     Note  accompanying  dia- 
gram for  distribution. 


Submaxillary  ganglion Eoots 


From  chorda  tympani  of 
lingual  and  is  both 
secretory  and  sensory. 
From  plexus  located 
on  external  maxillary 
artery  and  is  sympa- 
thetic   in    function. 


To  submaxillary  gland. 

To  mucous  membrane 
and  floor  of  mouth. 

Communicating 
branches  with 
lingual  of  fifth 
nerve    and    hypo- 
glossal or  t"\velfth 
cranial. 


Fig.    106. — 1,    Lingual    nerve;    2,    internal    pter3'goid    muscle;    3,    inferior    dental    nerve. 


The  Sublingual  Ganglion  is  a  small  structure  located  near  the  sublingual 
gland  which  it  supplies,  and  its  origin  is  from  the  lingual  nerve.  Its  action 
is  secretory.     (See  Figs.  114  and  117.) 

The  Otic  Ganglion. — This  ganglion  is  situated  just  below  the  foramen  ovale 
and  is  a  small,  elongated  structure.  It  is  connected  with  the  trunk  of  the  man- 
dibular nerve  and  in  addition  with  several  of  its  branches.  (See  Figs.  86,  116, 
117,  and  118.)  This  ganglion  is  composed  of  three  roots.  First,  a  sensory  root 
which  is  formed  by  the  lesser  superficial  petrosal  nerve.  Second,  a  motor 
root  which  is  derived  from  the  nerve  supply  of  the  internal  pterygoid  muscle. 
Third,  a  sympathetic  root  which  is  derived  from  the  plexus  which  is  situated 
on  the  middle  meningeal  artery.  This  ganglion  gives  off  several  communi- 
cating branches  which  join  the  auriculotemporal,  chorda  tympani  and  Vidian 
nerves.  Two  motor  nerves  are  also  given  off  which  supply  the  tensor  palati 
and  tensor  tympani  muscles. 
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Fig.    107. — Dissected    wet    anatomical    specimen    illustrating    the    following    structures: 

1,    Incisive    nerves;    2,    mental    nerve;    3,    mental    foramen;    4,    inferior    dental    artery;     S,    inferior 
dental   nerve;   6,  inferior  dental  vein  which  has  been  incised. 
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Fig.  108. — Cross-sections  of  inandiljle  or  inferior  maxillary  bone  through  the  mandibular  sulcus, 
through  inferior  dental  foramen  and  through  the  angle  of  the  mandible  and  between  the  teeth.  X  repre- 
sents inferior  dental  canal;  Y,  coronoid  process  and  external  obli(jue  line;  Z,  internal  oblique  line.  1. 
Section  through  angle  of  ramus;  2,  section  through  ascending  rainus  at  inferior  dental  foramen;  3,  sec- 
tion through  mandibular  sulcus;  4,  labial  alveolar  plate;  5,  middle  plate  of  cancellous  bone;  6,  lingual 
alveolar   plate;    7,   outline  of   root   of   central   incisor. 


NERVUS   TRIGEMINUS 


149 


2inM 


IL^M 


2"iBi-         isiBJ- 


Jf'*. 


JT* 


SLdM 


l^iM 


2n^Bi-  IsiBl- 


2"Jn 


2m(M 


15*  M 


2'L^Bi-  li^Bi- 


,,»isbr>:'j,", 


H,^J[,. 


Fig.    109. — Sections   through   alveolar   process   of   mandible    and   roots   of   teeth   in    four   different   planes. 
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Fig.  110. — Specimen  showing  tiie  inferior  dental  canal  and  alveoli,  the  external  plate  of  bone  being  removed. 
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Fig.    111. — Dissected    wet    anatomical    specimen    showing    the    following    structures:       1,    Incisive    nerve;    2, 

mental  nerve;  3,  inferior  dental  nerve. 
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Fig.    112. — Dissected    wet    anatomical    specimen    showing    the    following    structures:       1,    Mental    foramen;    2, 
mental   nerve;    3,    posterior    ramus;    4,    anterior   ramus. 


Fig.    113. — 1,   Mental    foramen;    2,   mental   nerves. 
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LINGUAL       NERVE 


TO  SUBMAJt.    GLAND. 

Fig.   114- — Submaxillary  and  sublingual  ganglia  of  an  infant.      (Redrawn  from  Quain.) 


Fig.   115. — Deep  dissection   of  the  left  submaxillary  region.      (Redrawn  from   Buchanan.) 

1,  Section  of  mandible;  2,  sublingual  gland  (turned  up);  3,  dorsum  of  tongue;  4,  lingual  nerve; 
5,  styloglossus  muscle;  6,  submaxillary  ganglion;  7,  submaxillaiy  gland  (deep  part);  8,  facial  artery;  9, 
lingual  artery;  10,  superior  thyroid  artery;  11,  external  carotid  artery;  12,  ranine  vein;  13,  hypoglossal 
nerve;  14,  Wharton's  duct;  15,  ranine  artery;  16,  sublingual  artery;  17,  geniohyoid  muscle;  18, 
geniohyoglossus   muscle. 
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.^M.  DEEP.  PEj.^ 


Fig.    116. — The    otic    ganglion    with    its    roots    and    branches.       (Redrawn    from    Ouain.) 
/ 


Fig.  117. — Otic  ganglion  or  ganglion  of  Arnold  showing  its  routes  and  branches,  displayed  on  left  side 
of  head  and  viewed  from  within.  (Retouched  from  Toldt.) 
1,  Hyoglossus  -muscle;  2,  communicating  branches  to  lingual  nerve;  3,  submaxillary  duct,  or  duct 
of  Wharton;  4,  submaxillary  gland  (drawn  downwards);  5,  submaxillary  branches;  6,  submaxillary  or 
lingual  ganglion;  7,  process  of  submaxillary  gland;  8,  stylohyoid  and  digastric  muscles;  9,  styloglossus 
muscle;  10,  lingual  nerve;  11,  branches  to  isthmus  of  fauces;  12,  internal  pterygoid  muscle;  13,  masseter 
muscle;  14.  mylohyoid  nerve;  1  .'i,  interior  border  or  base  of  mandible;  16.  sublingual  nerve;  17,  mylohyoid 
•nuscle;    18,   mental   tubercle;    19,   digastric  muscle    (anterior   belly);    20,    hyjjoglossal   nerve. 
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Fig.    lis. — Plan   of   the  facial   nerve,   with   some   of  its   communications.      (From    Quain.) 

Ch.ty.,  chorda  tympani;  its  middle  part  is  removed;  ty.,  tympanic  branch  of  the  glossopharyngeal; 
sv.,  svinpathetic  on  the  internal  carotid  artery;  car.tv.,  carotico-tympanic  nerve,  passing  between  the 
tympanic   nerve  and   the   sympathetic   in   the  carotid   canal. 


Fig.    119. — Intracranial    portiun    or    the    facial    nerve.      (Redrawn    from    Sobotta-McMurrich.) 

1,  Malleus;  2,  chorda  tympani;  3,  mastoid  portiuii  temporal  bone;  4.  stylomastoid  foramen;  5, 
facial  nerve;  6,  digastric  branch;  7,  stylohyoid  branch;  8,  stylohyoideus;  9,  digastricus;  10,  facial  canal; 
n,  transverse  sinus;  12,  glossopharyngeal,  vagus  and  accessory  nerves;  13,  stapes;  14,  acoustic  nerve; 
15,  intermediate  nerve;  16,  abducent  nerve;  17,  facial  nerve;  18,  semilunar  ganglion;  19,  trigeminal 
nerve;  20,  internal  carotid  artery;  21,  oculomotor  nerve;  22,  geniculate  ganglion  of  facial  nerve;  23, 
ereat   superior   petrosal   nerve;    24   ophthalmic    nerve;    25,    maxillary    nerve. 
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Fig.   120. — Anatomical  specimen  made  of  wax,  paraffin,  and  silk  in   combination  with  skull,  illustrating  im- 
portant anatomical   structures   of  the   head   and   neck.      (Courtesy   of   the   University   of   Tennessee.) 

The   following    diagram    gives   the    origin   and   distribution   of   the    otic 
s:augiion : 


OTIC  GAXGLTON 


KOOTS 


Secretory  fiom  super- 
ficial petrosal  nerve 

Sympathetic,  from  me- 
jiingeal    plexus. 

Motor,  from  nerve  sup- 
plying internal  ptcry- 
iioid   muscle. 


'With    internal    pterygoid 

nerve. 
Vith  Vidian  nerve. 
With     spinous     recurrent 

nerve. 
With  chorda  tympani. 
With  aui'iculotcmporal. 
With  nerve  to  tensor  pa- 

lati  muscle. 
With     nerve     to     tensor 

tympani. 
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The  following  diagram  should  aid  the  reader  in  obtainii]g  an  understand- 
ing of  the  divisions  and  subdivisions  given  off  the  posterior  or  lower  division 
of  the  mandibular  nerve. 


BRANCHES   GTVKN 
OFF   POSTERIOR 
OK      LOWER      DIVI- 
SION OF  MANDIBU- 
LAR NERVE. 


AURICULO-TEMPORAL 
NERVE      (sensory) 


Lingual  nerve 
(sensory) 


Inferior  dental  or 
alveolar  nerve 
(sensory  Except 
mylohyoid) 


part 


Superior    and    inferior    external    auditory    branches    to 
tympanic     membrane     and     superior     and     anterior 
part    of    auditory    meatus. 
Communicates     with     facial     nerve     through     temporo- 

facial 
Communicates    vi^ith    otic    ganglion. 

fsuDerior  f  to     superior 

Two    anterior    au-  J      auricular         J       of    auricle 
ricular  branches  ]  inferior  1  to   Helix 

I     auricular         I  to  Tragus 
Communicating     branch     to     syfnpathetic     system     via 

plexus  on   maxillary   artery. 
Communicating   branch    to    inferior   dental   or   alveolar 

nerve. 
Superficial     temporal     branches     which     are     terminal 
Ijranches  to  the  skin   of  temple  and  scalp,  and  sum- 
mit   of    head.      Anastomoses    with    seventh    cranial 
and   the   zygomaticotemporal   of   the   fifth   nerve. 
'  Branches   to    side    and    anterior    two-thirds    of   tongue. 
mucous  membrane,  floor  of  mouth,  gum  tissue,  peri- 
osteum  lingual   to   lower   eight  teeth   on   correspo 
ing    side.       Communicates     with     and     overlaps     its 
fellow    from    opposite    side   at    median   line,    formi. 
nner    nerve    loop    of    lower   jaw. 
Branches  to   tonsil,   anterior  pillar,   mucous   membrane 

and    isthmus    of   fauces. 
Communicating    or    anastomosing    branch     with    hypo- 
glossal   or   twelfth   cranial   nerve. 
Communicating    or    anastomosing    branch    with    chorda 

tympani    nerve. 
Communicating  or   anastomosing  branch   with   inferior 

dental    or   alveolar    nerve. 
Branches   to   sublingual   ganglion. 
,  Branches    to    submax  llary    ganglion. 
(Motor)    Mylohyoid  branch  to  anterior  belly  digastric 
and  mylohyoid  muscles  for  motor  impulses. 

To   lower   molar   teeth. 
To  lower  bicuspid    teeth. 
To  alveolar      process      and 
bone   in    region    of  lower 
molars    and    bicuspids. 
To  buccal  gum  tissue,  peri- 
osteum,     mucous      mem 
brane    and    mucous    fold. 
To  lower   cuspid,   lateral   and   cen- 
tral   incisor   teeth. 
To  alveolar    process    and    bone    in 
region     of     lower     incisors     and 
cuspid. 
To  gum    tissue,    periosteum,    mu- 
cous membrane  at  fold  labial  to 
incisors   and  cuspid. 

To  mucous  membrane 
and    fold    of    lower 

,  To   skin   of  lower  lip. 

Communicates        with 
facial    nerve 
through  mental 
plexus. 

To    skin    ot    angle    of 
mouth   and    chin. 

To    gum    tissue,    peri- 
osteum, mucous 
fold    buccal    to 
lower     bicuspids 
and  cuspid. 

Communicates        with 
facial    nerve 
through    mental 
plexus. 


Dental  branches  to  (be- 
fore inferior  dental 
divides  into  mental 
and     incisor    divisions) 


Incisive    branch 


Mental   branch 


Labial  ramus 
or  branches 


Mental  ramus 
or    branches 
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(•"ig.    121. — Superficial   nerves  and   veins   of  the   left   side   of   tlie   neck.      (Redrawn   from    Sobotta-McMurricli.) 

1,  Platysma  muscle;  2,  cervical  branch  of  facial  nerve;  3,  posterior  facial  vein;  4,  anterior  facial 
vein;  5,  anastomosis  with  cutaneous  cervical  nerve;  6,  external  jugular  vein;  7,  anastomosis  with  facial 
nerve;  8,  cutaneous  cervical  nerve;  9,  anterior  jugular  vein;  10,  sternocleidomastoideus;  11,  jugular 
venous  arch;  12,  anterior  supraclavicular  nerves;  13,  middle  supraclavicular  nerves;  14,  branch  external 
jugular  vein:  15,  omohyoideus  (inferior  belly);  16,  posterior  supraclavicular  nerves;  17,  external  jugular 
vein;  18,  muscular  branch  of  cervical  plexus;  19,  communication  of  external  jugular  veins  with  deep 
veins;  20,  accessory  nerve  (external  branch);  21,  great  auricular  nerve;  22,  lesser  occipital  nerve;  23, 
occipital  artery;  24,  great  occipital  nerve;  25,  occipital  vein;  26,  sternocleidomastoideus;  27,  posterior 
auricular  vein. 


CHAPTER  VIII 
ANATOMY 

1.  Internal  Maxillary  Artery. 

2.  Pterygopalatine  (Sphenomaxillary)  Fossa. 

3.  Lingual  Artery. 

4.  External  Maxillary  (Facial)  Artery. 

5.  Muscles  of  Mastication. 

6.  Mucous  Membrane,  Gum  Tissue,  Peridental  Membrane,  and  Periosteum. 

Internal  Maxillary  Artery 

The  author  deems  it  necessary,  for  practical  purposes  to  include  the  in- 
ternal maxillary  artery  and  its  branches  in  this  text  on  account  of  its  im- 
portant location  and  of  the  many  branches  which  supply  the  operative  field 
of  the  oral  surgeon  and  dentist. 

The  internal  maxillary  artery  is  the  larger  terminal  branch  of  the  external 
carotid  and  arises  on  a  level  of  the  lower  part  of  the  lobule  of  the  ear.  (See 
Figs.  122  and  124.)  At  its  origin  which  is  about  midway  between  the  antero- 
medial  aspect  of  the  parotid  gland  and  the  neck  of  the  condyle  of  the  mandible,  it 
is  embedded  within  the  substance  of  the  parotid  gland.  This  artery  passes  op- 
posite to  the  sigmoid  notch  and  is  located,  in  most  instances,  just  above  the  lower 
border  of  the  zygoma.  When  it  is  located  just  below  the  zygoma,  it  may  be  in 
danger  when  inserting  the  needle  through  the  sigmoid  notch  into  the  region  of 
the  foramen  ovale.  (See  technic  for  blocking  the  third  division  of  the  fifth  nerve ; 
extraoral  method,  page  525.) 

This  large  artery  terminates  in  the  pterygopalatine  fossa.  (See  Figs.  65,  66, 
125,  and  126.)  Its  branches  correspond  somewhat  to  those  of  the  second  and 
third  divisions  of  the  fifth  nerve.  Soon  after  this  artery  arises  from  the  external 
carotid,  it  passes  posterior  to  the  neck  of  the  mandible,  then  across  its  inner  sur- 
face and  in  a  most  tortuous  manner  anteriorly  between  the  temporal  and  exter- 
nal pterygoid  muscles.  After  passing  through  the  temporal  fossa,  it  enters  the 
pterygopalatine  fossa.  The  artery  is  a  comparatively  short  structure,  but  it  gives 
off  many  branches  and  has  many  important  relations.  For  convenience 
of  its  anatomic  study,  the  branches  which  it  gives  off  are  divided  into  three 
parts.     (See  Fig.  123.) 

The  maxillary,  or  first  part,  is  located  between  the  posterior  aspect  of 
the  neck  of  the  mandible  and  the  infratemporal  fossa.  The  inferior  border 
of  the  external  pterygoid  muscle  is  the  dividing  line.  It  is  also  situated 
between  the  neck  of  the  mandible  and  the  sphenomandibular  ligament. 
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The  pterygoid  or  second  part  courses  superiorly  and  anteriorly  and  is 
located  within  the  infratemporal  fossa.  This  part  is  situated  either  to  the 
medial  or  lateral  side  of  the  head  of  the  external  pterygoid  muscle.  If  it  is 
situated  external  to  the  lower  head  of  the  external  pterygoid  muscle,  it  is 
located    between    the    external    pterygoid    and    temporal    muscles;    in    case 


Fig.    122. — The    internal    maxillary    artery    and    its    branches.     (Redrawn    from    Buchanan.) 

1,  Superficial  temporal;  2,  deep  auricular;  3,  tympanic;  4,  internal  maxillary;  5,  external  carotid; 
6,  inferior  dental;  7,  middle  meningeal,  giving  off  small  meningeal;  8,  mental;  9,  pterygoid;  10,  posterior 
dental;  11,  infraorbital;  12,  anterior  deep  temporal;  13,  posterior  deep  temporal;  14,  anterior  division  of 
the   middle    meningeal;    15,    posterior   division    of   the   middle   meningeal. 


it  is  located  on  the  medial  side  of  the  lower  head  of  the  external  pterygoid 
muscle  it  will  be  situated  between  the  external  pterygoid  muscle  and  the 
mandibular  branches  of  the  fifth  nerve. 

The  sphenomaxillary  or  third  part  is  situated  between  the  upper  and 
lower  heads  of  the  external  pterygoid  muscle  and  passes  through  the  ptery- 
goid maxillary  fissure,  and  then  enters  the  pterygoid  palatine  fossa.     This 
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part  is  very  tortuous  and  is  somewhat  varial}le  in  its  course.  It  is  situated 
beneath  the  second  division  of  the  fifth  nerve,  in  the  sphenomaxillary  fossa, 
and  is  located  near  the  sphenopalatine  ganglion. 

It  is  not  the  intention  of  the  author  to  cover  all  the  minute  details  with 
reference  to  the  anatomy  of  this  arter^^  and  its  branches,  but  in  order  to 
discuss  it  from  the  nerve  blocking  standpoint,  the  most  important  details 
must  be  included. 

Let  us  now  proceed  to  discuss  briefly  the  branches  which  are  given  off 
the  three  parts  of  the  artery'  The  diagram  on  pages  162  and  163  should  be  of 
assistance  to  the  reader  in  obtaining  a  fair  conception  of  this  anatomic  arrange- 
ment. 

Pterygo-Palatine   ^/'^^'''"""'f'^^^'i'ie 
Vidian'. 


Fig.    123. — Diagram   of   internal   maxillary   artery   and   its   branches.      (From   Gerrish.) 


The  internal  maxillary  artery  itself  is  not  often  involved  by  oral  operations, 
but  its  various  branches  may  be  involved  to  a  considerable  extent,  and  are 
highly  important  to  the  oral  surgeon,  as  they  often  supply  the  operative  field. 

The  inferior  dental  artery  gives  rise  to  a  great  deal  of  hemorrhage  when 
the  lower  jaw  is  subjected  to  such  operations  as  reducing  a  fracture,  alveo- 
lectomy,  tumors,  or  for  the  surgical  removal  of  infected  teeth  or  badly  im- 
pacted third  molars,  etc. 

The  deep  temporal  branch  gives  troublesome  hemorrhage  when  the  tem- 
poral muscle  .is  incised  for  the  purpose  of  removing  the  Gasserian  ganglion. 
The  infraorbital  branch  is  also  highly  important  to  the  oral  surgeon,  for  it 
is  involved  while  operating  on  the  infraorbital  nerve,  as  for  the  surgical 
treatment  of  tic  douloureux.  The  descending  palatine  branch  passes  down- 
ward in  the  posterior  palatine  canal  in  company  with  the  anterior  palatine  nerve 
from  Meckel's  ganglion  and  emerges  from  the  hard  palate  in  the  mouth 
through  the  posterior  palatine  foramen,  and  when  operating  for  cleft  palate 
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this  artery  and  its  branches  give  a  great  deal  of  hemorrhage,  and  must  be 
ligated. 

The  roof  of  the  pharynx  is  supplied  by  the  pterygopalatine  and  Vidian 
branches,  which  are  the  cause  of  hemorrhage  following  the  removal  of 
adenoids.  The  spheno-  and  descending  palatine  branches  supply  the  supe- 
rior part  of  the  tonsil  and  in  many  instances  there  results  a  serious  hemor- 
rhage following  tonsillectomy.  These  same  vessels  give  rise  to  considerable 
hemorrhage  while  operating  on  Meckel's  ganglion.  The  nasopalatine  artery 
passes  downward  and  forward  in  the  nose  and  is  embedded  in  a  groove  on  the 
vomer,  and,  folloAving  operations  upon  the  nasal  septum,  it  may  bleed  pro- 
fusely unless  checked. 

The  posterior  superior  alveolar  branch  enters  the  superior  alveolar 
foramen  with  the  nerves  of  the  same  name,  which  supply  the  alveolar  process, 
part  of  the  antrum,  gum  tissues,  molars  and  bicuspid  teeth  in  the  upper  jaw, 
and  considerable  hemorrhage  follows  an  operation  upon  those  tissues  supplied 
by  this  artery.  During  the  removal  of  the  upper  jaw,  hemorrhage  will  oc- 
cur from  a  number  of  the  branches  of  the  internal  maxillary  artery;  there- 
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^1 — Deep     auric-    This  supjalies  mandibular  joint,  the  parot- 
ular    branch    id  gland,  tymx^anie  membrane  and  external 
acoustic  meatus. 


2 — Tympanic 
branch 


3 — Middle  men- 
ingeal 
branch 


4 — Small     men- 
ingeal 
branch 

5 — Inferior  den- 
tal branch 


Passes  upward  and  jiosteriorly,  passing 
through  petro-tympanic  fissure  entering 
the  tympanum. 

This  is  largest  branch  from  parent  trunk. 
It  passes  superiorly  on  the  external  sur- 
face of  internal  pterygoid  muscle  to  fora- 
men sjjinosum.  Before  this  branch  enters 
the  skull  it  is  situated  behind  the  mandib- 
ular division  of  the  fifth  nerve.  This 
artery  gives  off  six  branches. 

Passes  upwards  medial  to  external  ptery- 
goid muscle,  passing  through  foramen 
ovale  supplying  Gasserian  ganglion. 

Passes  downward  between  sphenomandibu- 
lar  ligament  and  ramus  of  lower  jaw  to  in- 
ferior dental  foramen.  Before  entering 
foramen  it  gives  off  a  lingual  branch  whicli 
accompanies  lingual  nerve  and  mylohyoid 
which  descends  in  mylohyoid  groove  with 
the  mylohyoid  nerve  to  floor  of  mouth. 
Within  the  inferior  dental  canal  it  sup- 
plies by  means  of  small  branches  the 
alveolar  process  and  teeth.  It  divides  into 
the  incisive  branch  which  continues  in  ca- 
nal and  mental  branch  which  passes  out 
through  mental  foramen  to  supply  the 
muscles  and  integument  of  the  chin. 
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Second,     ok 
pterygoid. 


INTERNAL 
MAXILLAEY 
ARTEEY 
CONT  'D 

(Branch  of  ex- 
terna] carot- 
id) 


Third,  or 
pterygoid 
palatine 

PART. 


Anterior  and 
posterior   deep 
branches 

Pterygoid 
branches 

Masseteric 
branches 


These  branches  pass  upward  in  temporal 
fossa  supplying  the  temporal  muscle. 


These  branches  supply  the  pterygoid  mus- 
cles. 

These  branches  supjjly  the  masseter  muscle. 


Buccal  branches  These  branches  supply  the  buccinator  mus- 
cle, mucous  membrane  of  cheek  and  neigh- 
boring facial  muscles. 


Posterior    supe- 
rior alveolar 
branch 


Infraorbital 
branch 


Descending 
palatine  branch 


Vidian  branch 


Naso-  or  spheno- 
palatine branch 


Pharyngeal 
branch 


This  branch  passes  downward  and  laterally 
and  enters  the  posterior  superior  alveolar 
foramen  of  maxillary  tuberosity  with  the 
posterior  superior  alveolar  nerve.  It  sup- 
plies upper  molar  and  bicuspid  teeth,  gum 
tissue,  maxillary  sinus,  mucous  membrane, 
etc. 

Passes  through  infraorbital  canal  of  supe- 
rior maxillary  bone,  and  in  the  canal  it 
gives  off  anterior  superior  alveolar  artery 
which  accompanies  nerve  of  same  name  in 
anterior  wall  of  antrum  supplying  the 
process,  cuspid  and  incisive  teeth,  gum 
tissue,  mucous  membrane,  etc.  The  infra- 
orbital artery  passes  through  infraorbital 
foramen  upon  face  supplying  tissue  in 
that  region. 

Passes  downward  through  palatine  fossa 
and  through  pterygopalatine  canal  and  di- 
vides into  greater  and  lesser  palatine 
branches.  The  foramen  is  a  continuation 
of  the  descending  palatine  and  runs  for- 
ward in  roof  of  mouth  medial  to  alveolar 
process  to  terminate  in  a  small  branch 
which  ascends  through  the  incisive  fora- 
men. It  also  supplies  the  mucous  mem- 
brane and  gum  tissue  and  hard  palatine. 
The  latter  supplies  the  soft  palate,  pala- 
tine arch  and  tonsil. 

This  is  sometimes  given  off  descending 
palatine.  It  supplies  Eustachian  tube 
and  pharynx. 

This  is  largest  artery  in  nasal  cavity.  It 
passes  through  sphenopalatine  foramen, 
entering  nasal  cavity  and  supplies  poste- 
rior portions  of  outer  nasal  wall  and  nasal 
septum.     Passes  anteriorly  along  vomer. 

Supplies  roof  of  nose  and  pharynx. 
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fore,  for  many  operations,  which  are  to  be  performed  in  the  region  of  the 
internal  maxillary  artery,  it  is  necessary  to  ligate  the  external  carotid  which 
assists  the  operator  to  an  immeasurable  extent  to  lessen  the  amount  of  hemor- 
rhage. 


27        26       25       24 
Fig.   124. — Internal  maxillary   artery   and   branches.        (Redrawn   from    Deaver.) 


1,  Gingival  branch  of  posterior  dental  artery;  2,  posterior  dental  artery;  3,  labial  branch;  4,  ante 
rior  dental  branch;  5,  palpebral  branch;  6,  orbital  branch;  7,  infraorljital  artery;  8,  sidienopalatine  artery; 
9,  pterygopalatine  artery;  10,  descending  palatine  artery;  11,  anterior  deep  temporal  artery;  12,  e-xternal 
pterygoid  artery;  13,  posterior  deep  temporal  artery;  14,  small  meningeal  artery;  15,  middle  meningeal 
artery;  16,  superficial  temporal  artery;  17,  tympanic  artery;  18,  deep  auricular  artery;  19,  external  cartoid 
artery;  20,  masseteric  artery;  21,  internal  pterygoid  artery;  22,  inferior  dental  artery;  23,  buccal  artery; 
24,   mylohyoid  artery;   25,   submental   artery;   26,   mental   artery;    27,   incisive   branch. 
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When  blocking  the  second  division  of  the  fifth  nerve  by  the  intraoral 
method,  according  to  the  technic  of  the  author,  the  needle  passes  anterior  to 
the  internal  maxillary  artery,  (See  technic  of  blocking  of  second  division  on 
page  380). 


vessels    of    the 


(Retouched    from    Sobotta-McMurrich.) 


1,  Supraorbital  nerve;  2,  frontal  nerve;  3,  xygomatic  bone;  4,  frontal  artery;  5,  infraorbital  nerve; 
6,  infraorbital  artery;  7,  posterior  superior  alveolar  nerves;  8,  external  nasal  branch  of  anterior  ethmoid 
nerve;  9,  infraorbital  nerve;  10,  posterior  superior  alveolar  arteries;  11,  buccinator  nerve;  12,  buccinator 
muscle;  13,  buccinator  artery;  14,  external  maxillary  artery;  15,  mental  nerve;  16,  mental  artery;  17, 
inferior  alveolar  nerve;  18,  inferior  alveolar  artery;  19,  external  maxillary  artery;  20,  submental  artery; 
21,  mylohyoid  nerve;  22,  submaxillary  gland;  23,  internal  pterygoid  muscle;  24,  lingual  nerve;  25,  inferior 
alveolar  nerve;  26,  mylohyoid  nerve;  27,  masseter  muscle;  28,  inferior  alveolar  artery;  29,  mylohyoid 
artery;  30,  sphenomandibular  ligament;  31,  external  carotid  artery;  32,  middle  meningeal  artery;  33, 
internal  maxillary  artery;  34,  auriculotemporal  nerve;  35,  occipital  artery;  36,  posterior  auricular  arterv; 
37,  stylomastoid  artery;  38,  auriculotemporal  nerve;  39,  facial  nerve;  40,  communicating  branch  auriculo- 
temporal; 41,  auricular  branch  of  vagus;  42,  transverse  facial  artery;  43,  masseteric  artery  and  nerve; 
44,  temporomandibular  ligament;  45,  zygomaticoorbital  artery;  46,  parietal  branch  of  superficial  temporal 
artery;  47,  zygomatic  arch;  48,  middle  meningeal  artery;  49  and  50,  temporal  muscle;  51,  posterior  deep 
temporal  artery;  52,  posterior  deep  temporal  nerve;  53,  anterior  deep  temporal  artery;  54,  anterior  deep 
temporal   nerve;    55,    external    pterygoid   muscle. 
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Pterygopalatine  (Sphenomaxillary)  Fossa 

This  fossa  is  located  between  the  apex  of  the  orbital  cavity  and  is  triangu- 
lar in  shape.    It  is  bounded  as  follows  (see  Figs.  36,  51,  64,  227)  : 

Anteriorly,  by  the  tuberosity  of  the  superior  maxillary  bone.  It  com- 
municates anteriorly  with  the  apex  of  the  orbit  via  the  inferior  orbital  fissure. 

Posteriorly,  by  the  pterygoid  process  of  the  sphenoid  bone. 

Mediall}^,  it  is  separated  from  the  nasal  cavity  by  the  perpendicular  por- 
tion of  the  palate  bone. 


1,  Zygomatic  bone;  2,  infraorbital  nerve;  3,  posterior  superior  dental;  4,  buccinator  muscle;  5, 
mandible;  6,  internal  pterygoid;  7,  lingual  nerve;  8,  inferior  dental  nerve;  9,  mylohyoid  nerve;  10,  in- 
ferior dental  arterv;  11,  section  of  the  ascending  ramus;  12,  external  pterygoid;  13,  internal  maxillary 
artery;    14,    external   pterygoid;    IS,    temporal    muscle. 

Superiorly,  it  is  bounded  by  the  orbital  process  of  the  palate  bone  and 
the  lower  surface  of  the  body  of  the  sphenoid  bone. 

Laterally,  it  communicates  Avith  the  infratemporal  fossa  via  the  pterygo- 
maxillary  fissure. 

The  pterygopalatine  fossa  has  the  following  foramina  opening  into  it : 
The  foramen  rotundum,  the  pterygoid  canal  and  pharyngeal  canal  are  located 
posteriorly;  on  the  inner  wall  is  located  tlie  sphenopalatine  foramen;  infe- 
riorly  is  located  the  pterygopalatine  canal  and  occasionally  accessory  palatine 
canals.    It  communicates  with  the  nasal,  orbital  and  zygomatic  fossa?. 

This  fo.ssa  contains  the  second  or  superior  maxillary  division  of  the 
fifth  nerve,  posterior-superior  alveolar  nerves,  the  sphenopalatine  nerves, 
the  sphenopalatine   or  Meckel's  ganglion    and    its   branches,   and   the   terminal 
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branches  of  the  internal  maxillary  artery.  The  width  of  the  pterygopalatine 
fossa  where  it  is  crossed  by  the  second  division  of  the  fifth  nerve  will  vary 
from  10  to  15  mm. 

If  a  transverse  puncture  is  made  with  the  nerve  blocking  needle,  just  be- 
neath the  zygomatic  arch,  and  it  is  elevated  to  a  considerable  extent  or  in  other 
words,  directed  too  high  and  carried  into  the  tissue  too  far,  it  may  enter  the  pos- 
terior aspect  of  the  orbital  cavity,  or  if  forced  farther  into  the  tissue  it  may  enter 
the  region  of  the  orbital  foramen.  Last,  but  not  least,  if  it  is  carried  in  more  of 
an  upward  direction  and  inserted  far  into  the  tissue,  it  may  pass  through  the 
sphenopalatine  canal,  thus  entering  the  nasal  fossa. 

Deep  nerve  blocking  injections,  require  thorough  knowledge  of  anatomy 
on  the  part  of  the  operator  in  order  to  secure  satisfactory  results. 

Lingual  Artery 

This  artery  arises  from  the  external  carotid  artery  on  a  level  with  the 
superior  cornu  of  the  hyoid  bone.  It  is  under  cover  of  the  posterior  belly 
of  the  digastric  and  platysma  muscles. 

Course. — After  its  origin,  it  courses  superiorly  and  medially  to  the 
medial  surface  of  the  hyoglossus  muscle,  and  then  passes  forward  in  an 
almost  horizontal  direction  and  is  located  upon  the  under  surface  of  the 
tongue,  and  in  this  location  it  gives  off  many  small  dorsolingual  and  hyoid 
branches.  (See  Fig.  101.)  Near  its  termination  it  turns  abruptly  upward  be- 
tween the  genioglossus  and  hyoglossus  muscles  and  gives  off  several  small  ter- 
minal branches. 

The  following  diagram  gives  the  branches  and  structures  supplied  by  each 
branch : 


LINGUAL 
ARTEEY 

BRANCHES 


This  is  a  small  branch  Avhich  passes  to  the  region  of  hyoid 
Hyoid    branch.!  muscles   and   hyoid   bone   and   anastomoses   mth   its   fellow 
from  the  opposite  side  in  the  median  line. 


Dorsolingual 

branches. 


Sublingual 

BRANCH. 


Deep  lingual 

BRANCH. 


Several  of  these  branches,  which  arise  from  the  posterior 
aspect  of  the  lingual  artery,  pass  to  and  supply  the  dorsum 
of  the  tongue  and  mucous  membrane  in  that  region.  Some 
branches  supply  the  epiglottis  and  palatine  tonsil. 

This  is  the  smaller  of  the  two  terminal  branches.  It 
passes  to  the  floor  of  the  mouth  beneath  the  sublingual 
gland  and  over  the  mylohyoideus  and  geniohyoideus  muscles. 
It  supplies  the  tissues  in  this  region. 

This  is  the  largest  terminal  division.  It  reaches  the  tip 
of  the  tongue  by  passing  superiorly  and  anteriorly  assum- 
ing a  very  tortuous  course  and  passes  between  the  longitudi- 
nalis  inferior  and  genioglossus  muscles.  Many  small 
branches  are  given  off  which  supply  the  muscles  and  mu- 
cous membrane  of  the  tongue  and  floor  of  the  mouth.  It 
anastomoses  with  its  fellow  from  the  opposite  side  just 
above  the  lingual  frenulum  in  the  median  line  to  form  the 
ranine  arch. 
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External  Maxillary  (Facial)  Artery 

This  is  a  branch  of  the  external  carotid  artery  and  arises  at  the  inferior 
aspect  of  the  posterior  belly,  of  the  digastric  muscle. 

Course. — It  passes  superiorly  along  the  medial  aspect  of  the  posterior 
belly  of  the  digastric  muscle  until  the  submaxillary  location  is  reached ; 
then  it  assumes  an  almost  horizontal  position  anteriorly  near  the  inner  sur- 
face of  the  lower  part  of  the  inferior  maxillary  bone.  In  this  region  it  is 
partly  covered  by  the  submaxillary  gland.  This  artery  passes  over  the 
mandible  at  the  anterior  margin  of  the  insertion  of  the  masseter  muscle  to  the 
outer  ramus.  After  passing  over  the  lower  edge  of  the  mandible,  it  winds 
its  way  obliquely  upward  over  the  face,  in  a  very  tortuous  manner,  until  it 
reaches  the  root  of  the  nose.  (See  Figs.  120  and  125.)  Its  branches  and  struc- 
tures supplied  are  as  follows : 


EXTERNAL 

MAXILLARY 

(FACIAL) 

ARTERY 

BRANCHES 


Ascending 
palatine 

BRANCH. 

Glandulae 
branches. 


Submental 

BRANCH. 


Inferior 

LABIAL 
BRANCH. 

Superior 

LABIAL 
BRANCH. 


Angular 

BRANCH. 


It  passes  superiorly  along  the  lateral  wall  of  the  pharynx, 
pierces  the  i)haryngeal  wall  and  then  along  the  pharyngo- 
palatine  arch  reaching  the  soft  palate,  the  fauces,  naso- 
pharynx, palatine  tonsil.  It  anastomoses  with  the  lingual 
ascending  pharyngeal  and  descending  palatine  arteries. 

.    Several   small   branches   are   given   off   which   supply    the 
submaxillary  gland. 

This  branch  is  situated  between  the  anterior  belly  of  the 
digastric  and  mylohyoideus  muscles  and  passes  forward  to 
chin  supplying  muscles,  glands,  skin,  etc.,  and  anastomoses 
with  facial  branches  of  facial  artery,  mental  arteries  and 
with  its  fellow  on  opposite  side. 

It  is  given  off  facial  at  a  level  of  the  lower  teeth  and 
lateral  aspect  of  the  triangularis  muscle  and  passes  into 
the  lower  lip,  supplying  the  tissue  in  this  region,  and  anasto- 
moses with  its  fellow  on  opx^osite  side. 

It  is  given  oft"  facial  between  the  zygomaticus  and  the 
quadratus  labii  superioris  muscles.  It  supplies  the  upper 
lip  and  a  portion  of  the  anterior  part  of  nasal  septum  and 
communicates  with  its  fellow  on  opposite  side. 

This  is  the  terminal  portion  of  the  external  or  facial 
artery.  It  passes  upward  along  the  ala  and  dorsum  of  the 
nose  to  the  inner  angle  of  the  eye.  It  is  very  tortuous  and 
gives  off  many  branches  which  supply  the  muscles,  skin,  etc., 
and  anastomoses  with  other  arteries  at  its  termination. 


Muscles  of  Mastication 
There  are  five  muscles  of  mastication  wliich  are  as  follows: 

1.  Masseter. 

2.  Temporal. 

3.  External  pterygoid. 

4.  Internal  pterygoid. 

5.  Buccinator. 
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The  Masseter  Muscle. — "The  chewing  muscle,"  situated  in  the  back  part 

of  the  side  of  the  face.     (See  Figs.  127-128.) 

Origin. — First,  deep  portion,  from  the  posterior  third  of  the  lower  border 
and  the  entire  internal  surface  of  the  zygomatic  arch.  Second,  superficial 
portion,  from  the  anterior  two-thirds  of  the  lower  border  of  the  zygomatic 


Fig.     127. — Illustrating    the    temporal    and    masseter    muscles.       (Redrawn    from    Benninghofen.)       1,    fascia 
temporalis;    2,    temporal   muscle;    3,    masseter   muscle. 

arch.  The  direction  of  the  superficial  portion  is  downward  and  slightly 
backward,  while  the  deep  portion  is  downward  and  slightly  forward.  (See 
Figs.  127  and  128.) 

Insertion. — The  deep  portion  inserts  into  the  superior  half  of  the  outer 
surface  of  the  ascending  ramus  of  the  mandible.  The  superficial  portion  in- 
serts into  the  inferior  half  of  the  outer  surface  of  the  ascending  ramus.  (See 
Fig.  129.) 

Nerve  and  Blood  Suppli/. — The  masseter  muscle  is  supplied  by  the  mas- 
seteric branch  which  is  given  off  the  anterior  portion  of  the  third  or  mandibular 
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Fig.    128. — Illustrating   the    buccinator   and   masseter    muscles.       (Modified    from    Testut.) 

1,  Galea  aponeurotica;  2,  temporal  fascia;  3,  temporal  fascia  (deep  layer);  4,  occipitalis  muscle; 
5,  temporal  muscle;  6,  auriculo-temporal  artery;  7,  superficial  temporal  artery;  8,  masseter  (deep  fibers); 
9,  parotid  gland  (drawn  backward'  arid  downward);  10,  orbicularis  oculi;  11,  caput  zygomaticum  of 
"quadratus  labii  superioris;  12,  masseter  (superficial  fibers);  13,  parotid  duct;  14,  buccinator;  15,  triangu- 
laris muscle;    16,   external   maxillary   artery. 


Fig.    129. — Illustrating  various  muscle   attachments   to   the   superior   and   inferior    maxillary   bones. 

1,  Insertion  temporal  muscle;  2,  insertion  mas.seter  muscle;  3,  origin  (in  part)  masseter  muscle;  4, 
origin  levator  anguli  oris;  S,  origin  compressor  nasi;  0,  depressor  septi;  7,  origin  (in  part)  buccinator 
muscle;  8,  origin  (in  part)  buccinator  muscle;  9,  origin  depressor  labii  infcriori.s;  10,  origin  de])rcssnr 
anguli  oris;  11,  origin  depressor  menfi;  12,  insertion  platysma  myoides;  13,  insertion  sternomastoid; 
A,  infraorbital   foramen;   15,  mental   foramen. 
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division  of  the  fifth  cranial  nerve.  (See  Fig.  60.)  This  masseteric  nerve  is  ac- 
companied by  the  artery  of  the  same  name,  whicli  is  a  branch  of  the  internal 
maxillary  artery. 

Action.— It  elevates  the  lower  jaw;  it  brings  the  lower  teeth  into  occlu- 
sion with  the  upper  teeth.  The  superficial  portion  of  the  muscle  brings  the 
jaw  slightly  anteriorly. 

The  Temporal  Muscle.  ("The  Temple  Muscle.")— OnV/m.— From  the 
deep  temporal  fascia,  temporal  fossa  and  superiorly  to  the  inferior  temporal 
ridge  of  the  parietal  and  frontal  bones  and  as  far  inferiorly  as  the  infratem- 
poral crest  located  upon  the  greater  wing  of  the  sphenoid  bone.  (See  Figs.  130 
and  131.) 

Insertion. — Into  the  superior  and  posterior  borders  and  internal  surface 
of  the  coronoid  process  of  the  mandible;  also  to  the  internal  surface  of  the 


Fig.    130. — Illustrating    the    buccinator    and    temporal    muscles. 

anterior  border  of  the  ascending  ramus,  and  in  some  cases  to  a  point  as  low 
as  the  lingual  surface  of  the  lower  third  molar.  (See  Figs.  131  and  144.)  This 
muscle  is  fan-shaped. 

Nerve  and  Blood  Supply. — The  nerve  supply  is  from  the  deep  temporal, 
which  arises  from  the  anterior  portion  of  the  third  or  mandibular  division  of 
the  fifth  cranial  nerve.  (See  Fig.  60.)  The  blood  supply  is  furnished  by  the 
temporal  artery  which  is  a  branch  of  the  internal  maxillary  artery.  (See  Fig. 
123.) 

Action.— 'Eleyation  of  the  lower  jaw,  and  when  it  has  been  drawn  an- 
teriorly it  will  retract  it.  It  acts  in  opposition  to  the  external  pterygoid 
which  protracts  it. 

The  External  Pterygoid  Muscle. — Origin. — It  is  situated  in  the  zygo- 
matic fossa.  It  arises  by  two  heads :  first,  the  upper  head,  from  the  outer 
surface  of  the  great  wing  of  the  sphenoid  bone;  second,  lower  head,  from  the 
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outer  surface  of  the  external  pterygoid  plate.     This  muscle  assumes  a  direc- 
tion that  is  backward  and  slightly  outward.     (See  Figs.  132,  133,  and  135.) 

Insertion. — Into  the  anterior  part  of  the  neck  of  the  mandible  and  the 
front  of  the  interarticular  fibrocartilage  of  the  temporo-mandibular  joint.  (See 
Pig.  144.) 


Fig.    131.— Temporal   and  deep    muscles   about   the   mouth.      (Redrawn   from    Testut.) 

1,  Temporal  muscle;  2,  posterior  auricular  muscle;  3.  masseter  muscle;  4,  corrugator  supercilii 
muscle;  5,  compressor  narium  muscle;  6,  depressor  muscle;  7,  levator  anguli  oris  muscle;  8,  orbicularis 
oris    muscle;    9,    depressor    labii    inferior    muscle;    10,    buccinator    muscle. 


Nerve  and  Blood  tSupply. — Its  nerve  supply  is  through  the  external  ptery- 
goid branch  wliich  arises  from  the  tliird  or  mandibular  division  of  the  fifth 
cranial  nerve,  or  it  may  arise  from  tlic  long  buccal  nerve.     (See  Fig.  60.)     The 
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blood  supply  is  from  the  external  pterygoid  branch  of  the  internal  maxillary 
artery.     (See  Fig.  123.) 

Action. — It  draws  the   condyle  of  the   mandible  and  the   interarticular 
cartilage  inward  and  forward.     When  the  muscles  of  the  opposite  side  act 


Fig.     132. — Drawing    showing    external    and    internal    pterygoid    muscles. 


1,    Section    of    ascending    ramus;    2,    internal    pterygoid    muscle;     3,    external    pterygoid    muscle;     4. 
interarticular    tibrocartilage;    5,    zygomatic    process;    o,    zygomatic    bone;    7,    tuberosity    of    maxilla. 

in  coordination,  the  mandible  is  protruded  and  the  lower  incisors  and  cuspid 
teeth  protrude  beyond  the  incisal  plane  of  the  upper  teeth.  However,  the 
muscles  on  the  opposite  side  of  the  arch  usually  act  in  reciprocal  succession 
as  in  the  oblique  or  ''the  grinding  movement,"  the  lower  molars  of  one  side 
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being  carried  forward  and  inward  upon  the  corresponding  upper  molars 
and  vice  versa.  The  external  pterygoid  also  takes  considerable  part  in 
opening  the  mouth  from  the  fact  that  it  draws  the  condyle  and  interarticular 
fibrocartilage  anteriorly  and  against  the  eminentia  articularis.  This  muscle 
also  acts  as  an  antagonist  to  the  posterior  part  of  the  temporal  muscle. 


Fig.    133. — Muscles   of   mastication   and   the   face.      (Redrawn   from    Cunningham.) 

1,  Occipitofrontal  muscle;  2,  orbicularis  oculi;  3,  compressor  nares;  4,  levator  labii  superioris 
alaeque  nasi;  5,  levator  labii  superioris;  6,  zygomatic  minor;  7,  zygomatic  major;  8,  risarius;  9,  orbicularis 
oris;  10,  depressor  labii  inferioris;  11,  depressor  anguli  oris;  12,  Stcnson's  duct;  13,  buccinator  muscle; 
14,  ramus;  IS,  inferior  dental  foramen;  16,  internal  pterygoid  muscle;  17,  sternomastoid  muscle;  IS, 
lower  head  external  pterygoid;  19,  condyle;  20,  zygomatic  arch;  21,  ujjper  head  external  pterygoid  muscle; 
22,    temporal    muscle;    23,    zygomatic   bone. 


The  Internal  Pterygoid  Muscle. — Also  called  the  ''Internal  Masseter." 
Origin. — From  the  inner  surface  of  the  external  pterygoid  plate  of  the 

sphenoid  bone  and  the  tuberosities  of  the  palate  and  superior  maxillary  bones. 

(See  Figs.  135  and  136.) 
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Insertion. — Into  the  inner  aspect  of  the  ramus  of  the  mandible  between  the 
angle  and  the  inferior  dental  foramen.  The  direction  of  this  muscle  is  back- 
ward, downward,  and  outward.     (See  Figs.  132,  133,  and  144.) 

Nerve  and  Blood  Supply. — It  derives  its  nerve  supply  from  the  internal 
pter.vgoid  branch  of  the  anterior  portion  of  the  third  or  mandibular  division 
of  the  fifth  cranial  nerve.     (See  Fig.  60.) 

The  blood  supply  is  from  the  internal  pterygoid  branch  of  the  internal 
maxillary  artery.     (See  Fig.  123.) 
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Inferior  Dental  Nerve 


Mental  Ntrve 
Fig.     134. — The    nerves    of    the    temporal    and    pterygomaxillary    regions.       (From    Buchanan.) 
1,   Temporal   muscle;    2,   external   pterygoid;    3,    internal   pterygoid;    4,    masseter;    5,    buccinator. 


Action. — To  elevate  the  lower  jaw;  and  draws  the  jaw  forward  when  the 
mouth  is  closed. 

The  Buccinator  Muscle. — (Also  called  "The  Trumpeter's"  Muscle.) 
This  muscle  is  not  included  as  a  muscle  of  mastication  by  some  authors.  It  forms 
the  outer  wall  of  the  mouth. 

Origin. — This  muscle,  which  is  horseshoe-shaped,  arises  from  the  tuberosity 
of  the  maxilla  and  the  outer  surfaces  of  the  alveolar  borders  of  the  superior  and 
inferior  maxillse,  opposite  the  first,  second  and  third  molar  teeth  and  from 
the  pterygomaxillary  ligament.     (See  Figs.  129,  141,  and  142.) 

Insertion. — Into  the  orbicularis  oris  at  the  angle  of  the  mouth  and  the 
integument  of  the  lips.     (See  Figs.  133  and  139.) 
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Nerve  Supply. — From  t-he  buccal  branch  of  the  facial  or  seventh  cranial 
nerve.  It  is  pierced  by  the  long  buccal  nerve  of  the  fifth  cranial,  which  is  sen- 
sory, and  also  pierced  by  Stenson's  duct.     (See  Figs.  60  and  141.) 

Action. — It  draws  the  angle  of  the  mouth  laterally  and  presses  the  lips 
against  the  teeth.  This  muscle  prevents  food  from  accumulating  between  the 
lips,  cheeks,  and  teeth,  and  when  the  cheeks  are  distended,  this  muscle  serves 
to  compress  the  contents  of  food  against  the  teeth  which  plays  an  important 
part  in  their  mastication.  It  also  regulates  the  expulsion  of  air  from  the 
oral  cavity  as  in  playing  a  horn  or  whistling. 
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Fig.    135. — E-xternal    and    internal    pterygoid    muscles.       (Redrawn    from    Benninghofen.) 

1,    Occipital    bone;    2,    nasal    cavity;    3,    temporal    bone;    4,    zygomatic    arch;    5,    condyloid    process;    6, 
external   pterygoid   muscle;    7,   masseter   muscle;    8,    internal    pterygoid   muscle. 


Anatomy  and  Histology  of  Mucous  Membrane,  Gum  Tissue,  Peridental  Mem- 
brane, Periosteum  of  Oral  Cavity 

Mucous  Membrane. — The  mucous  membrane  of  the  oral  cavity  is  lined 
throughout  with  stratified  squamous  epithelium,  differing  from  the  epithelium 
of  the  epidermis,  in  that  tlio  stratum  graiiulosum  does  not  appear  as  an  inde- 
pendent layer,  and  that  the  stratum  lucidum  is  usually  absent.  Beneath  the 
epithelium  lies  the  mucosa,  stratum   proprium,   or  tunica  propria.     The  inu- 
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cosa  consists  of  interlacing  bnndles  of  connective  tissue  fibers,  among  which 
are  many  elastic  fibers.  On  the  surface,  numerous  papillte  present  themselves, 
which  are  elevations  of  the  mucosa,  varying  in  length  and  density  according 
to  their  location.  At  the  red  margin  of  lips  and  in  the  gums  the  papillae  are 
higher  than  on  the  cheeks,  where  they  are  low  and  broad,  but  all  contain  many 
capillaries  and  arterioles.  Everywhere  in  the  mucosa  the  ducts  of  mucous  glands 
are  found,  whose  bodies  lie  in  the  submucosa.  The  submucosa,  or  tela  submucosa, 
is  a  firm  connective  tissue  layer  possessing  very  few  elastic  fibers.  On  the  gums 
and  hard  palate  the  submucosa  is  closely  connected  with  the  periosteum,  and 


Fig.    136. — The    internal    pterygoid    muscle.       (Redrawn    from    Sobotta-McMnrrich.) 

1,  Section  of  maxilla;  2,  palatine  mucous  membrane;  3,  oral  mucous  membrane;  4,  genioglossal 
muscle;  5,  geniohyoid  muscle;  6,  digastric  muscle  (anterior  body);  7,  mylohyoid  muscle;  8,  internal 
pterygoid;  9,  stylomandibular  ligament;  10,  styloid  process;  11,  stylohyoid,  stylopharyngeal,  and  stylo- 
glossal;    12,    external   pterygoid;    13,    hamular   process. 


contains  numerous  glands,  especially  at  its  posterior  portion.  The  blood  vessels 
form  two  plexuses  more  or  less  parallel  to  the  surface,  the  deeper,  which  con- 
sists of  larger  vessels,  lies  in  the  submucosa ;  the  upper  is  made  up  of  a  fine 
meshwork  of  small  vessels,  which  are  derived  from  the  deeper  layer  and  are  sit- 
uated in  the  mucosa.  From  these  networks,  fine  branches  proceed  to  the  papill£e, 
where  a  capillary  plexus  is  formed.  The  lymph  vessels  follow  a  course  very  sim- 
ilar to  that  of  the  blood  vessels.  The  mucosa  and  epithelial  lining  are  richly 
supplied  with  nerves  Avhich  terminate  in  tw^o  ways:  First,  on  the  papillae  as 
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Krause's  end  bulbs;  and,  second,  in  the  epithelium  as  fine  intraepithelial  nerve 
endings. 

Gum  Tissue. — The  mucous  membrane  of  the  lips  is  continuous  with  that 
covering  the  fibrous  tissue  of  the  gums.  The  gums  have  long  and  attenuated 
papillae,  covered  by  a  very  thin  layer  of  epithelium,  below  which  are  the  capil- 
lary plexuses  contained  in  each  papilla,  which  accounts  for  the  free  bleeding 
of  the  gums  on  the  slightest  injury.    The  insertion  of  the  needle  for  making  deep 


1,  External  auditory  meatus;  2,  sphenomandibular  ligament;  3,  lingual  nerve;  4,  internal  pterygoid 
muscle;  5,  external  pterygoid  muscle;  6,  mandibular  nerve;  7,  mandibular  foramen.  (Redrawn  and  modi- 
fied   from    Henle.) 


block  injections  is  not  made  in  the  gum  tissue,  because  of  its  more  fibrous  con- 
struction and  greater  nerve  and  blood  supply  over  that  of  the  mucous  mem- 
brane, which  is  easily  pierced  with  little  or  no  pain,  if  a  needle  with  the  proper 
point  and  bevel  is  used. 

Peridental  Membrane. — The  tooth  is  attached  to  the  alveolus  l)y  a  fibrous 
tissue  mcmbi'aue,  which  is  really  the  periosteum  of  the  alveolus  and  cemen- 
tum  of  the  tooth.  It  consists  of  bundles  of  connective  tissue,  directly  con- 
tinuous w^ith  Sharpey's  fibers  in  the  cementum  and  the  alveolus.     Between 
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these  coarse  bundles  of  fibers  which  have  a  direction  nearly  horizontal  with 
the  npper  portions  of  the  membrane,  and  incline  toward  the  lower  end  of 
tlie  tooth  in  its  lower  portion,  there  is  found  less  dense  connective  tissue 
which  is  richly  supplied  with  nerve  fibers  and  blood  vessels.  Owing  to  the 
hypersensitiveness  of  the  peridental  membrane,  it  is  much  more  uncomfort- 
able to  the  patient  Avhen  the  operator  employs  peridental  anesthesia  than 
inserting  the  needle  into  less  sensitive  tissue  which  is  the  case  in  block  anesthesia. 
Mucous  Membrane  of  Tongue. — The  mucous  membrane  of  the  tongue 
differs  slightly  from  that  lining  the  rest  of  the  oral  cavity.     In  the  greater 
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Fig.    138. — Illustrating   the    sphenomandibular   ligament.      (Retouched    from    Cunningham.) 

part  of  the  tongue  the  submucosa  is  poorly  developed,  and  as  a  consequence 
the  mucous  membrane  on  the  upper  surface  of  the  tongue  is  scarcely  mova- 
ble. Other  peculiarities  are  the  absence  of  glands  in  the  mucosa  on  the  upper 
surface  of  the  tongue ;  although  glands  are  found  in  the  musculature  of  the 
tongue,  their  ducts  pass  through  the  mucosa.  There  is  little  or  no  difference 
in  the  texture  of  the  mucous  membrane  lining  the  floor  of  the  mouth,  cheeks, 
gums  and  lips. 

Mucous  Membrane  in  Block  Anesthesia. — The  object  of  discussing  the 
anatomy  and  histology  of  the  mucous  membrane  is  that  practically  all  in- 
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Fig.   139. — Deep  layers  of  the  facial   muscles;   the  buccina'or  and  pterygoid  seen  from  the  side.      (Redrawn 

and   modified    from    Sobotta-McMurrich. ) 

1,  Mentalis;  2,  quadratus  labii  inf.;  3,  triangularis;  4,  zygomaticus;  5,  caninus;  6,  orbicularis  oris: 
7,  alar  port.;  8,  transverse  port.;  9,  nasalis;  10,  procerus;  11,  angular  head  of  quadratus  labii  super.;  12. 
corrugator  supercilii;  13,  frontalis;  14,  orbicularis  oculi;  15,  palpebral  port.:  16,  temporalis;  17,  articular 
capsule;  18,  pterygoideus  externus;  19,  parotid  gland;  20.  sternocleidomastoid;  21,  pterygoideus  internus; 
22,  buccinator;   23,   parotid   duct. 
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Fig.    140. —  (Pen   drawing.)    Illustrating   the    internal    and    e.xternal    pterygoid    muscles. 
1,    External   pterygoid   muscle;    2,    internal   pterygoid    muscle;    3,    interarticular    fibrocartilage. 
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rig.     14L — Drawing    showing    ])terygoid    and    buccinator    muscles.       (Redrawn    from     Denninghofen.) 
1,  E.xternai  pterygoid  muscle;   2,   internal  pterygoid   muscle;    3,   buccinator   muscle;   4,   Wharton's   duct. 
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traoral  block  injections  are  made  by  inserting  the  needle  into  this  kind  of 
tissue.  This  is  due  mainly  to  its  soft,  elastic  texture,  which  is  not  as  richly 
supplied  with  nerves  as  the  gum  tissue,  and  may  be  easily  pierced  with  a 
sharp  needle  of  the  proper  bevel.  All  nerve  branches  are  reached  with  greater 
ease  through  the  mucous  membrane,  which  eliminates  the  difficulties  that 
would  arise  if  the  needle  was  inserted  into  the  gum  tissue,  and  an  attempt 
made  to  reach  the  nerve  branch  by  following  the  periosteum.  In  injecting  the 
solution  too  quickly  into  the  soft  mucous  membrane  care  must  be  taken  to 
avoid  expansion  or  ballooning  of  the  tissue,  which  would  result  in  discomfort 
and  postoperative  soreness. 

Periosteum. — The  external  surface  of  bones  is  closely  invested,  except 
where  covered  with  cartilage,  with  a  fibrous  membrane  called  the  periosteum 
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Fig.    142. — The  pterygoid   and   buccinator   muscles.      (From   Buchanan.) 

which  is  of  great  importance  during  development  and  growth,  and  later  for 
the  nutrition  and  protection  of  osseous  tissue.  The  adult  periosteum  con- 
sists of  two  layers,  an  outer  fibrous  and  inner  fibroelastic  layer.  When  cov- 
ering young  bones,  in  which  growth  is  actively  progressing,  it  contains  an 
additional  stratum,  the  osteogenic  layer,  which  lies  closely  associated  with 
the  exterior  of  the  bone.  After  growth  this  becomes  included  in  the  fibro- 
elastic constituent  of  the  periosteum.  The  fibrous  layer  is  composed  of 
closely  placed  bundles  of  fibrous  connective  tissue,  and  serves  to  support 
the  larger  blood  vessels,  which  break  up  within  the  deeper  parts  of  the  perios- 
teum to  supply  the  bone.  The  fibroelastic  layer  consists  of  a  rich  felt-work  of 
elastic  fibers,  often  arranged  as  several  distinct  strata.  The  elastic  tissue  is 
separated  from  the  bone  by  a  layer  of  fibrous  tissue.  The  inner  surface  of 
the  periosteum  is  intimately  attached  to  the  osseous  tissue  by  means  of  deli- 
cate processes  of  connective  tissue.  The  fibrous  layer  of  the  periosteum  is 
tough,  but  may  be  pierced  by  a  needle  in  block  anesthesia,  if  great  care  is 
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Fig.    143. 

1,   Stylomandibular  ligament;   2,  stylohyoid  ligament;   3,  styloid  process;   4,   capsular  ligament;    5,  ex- 
ternal   lateral    ligament.      (Retouched    from    Dcaver.; 
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not  exercised.  With  the  deep  block  injections,  the  needle  is  never  inserted 
beneath  the  periosteum,  bnt  by  the  subperiosteal  method,  the  solution  is  in- 
jected beneath  the  periosteum.  If  the  solution  is  injected  beneath  the 
periosteum,  the  needle  should  be  slowly  advanced,  causing  as  little  trauma 
as  possible,  and  the  solution  should  be  injected  very  slowly.  Considerable 
pressure  is  required  to  discharge  the  solution  between  the  periosteum  and 
bone. 


Fig.    144. — Illustrating    the    attachments    of    muscles    on    lingual    surface    of    mandible. 

1,  Insertion  temporal  muscle;  2,  insertion  external  pterygoid  muscle;  3,  lingula;  4,  inferior  dental 
foramtn;  5,  insertion  internal  pterygoid  muscle;  6,  insertion  (in  part)  buccinator  muscle;  7,  origin 
mylohyoid  muscle;  8,  insertion  anterior  belly  digastric  muscle;  9,  geniohyoid  muscle;  10,  genioglossus 
muscle;    11,   cross   section   of   mandible  at   median    line. 


CHAPTER  IX 

RESPONSIBILITY  IN  THE  USE  OF  ANESTHETICS 

After  all  precautions  are  taken,  there  still  remains  the  fact  that  Ave 
are  confronted  with  occasional  accidents  following  the  use  of  both  local  and 
general  anesthetics.  Therefore,  the  question  of  responsibility  attending  tlie 
use  of  anesthetics  is  important.  In  some  cases  it  is  rather  difficult  to  decide 
whether  a  local  or  general  anesthetic  is  the  agent  to  employ,  even  after  we 
consider  all  aspects  of  the  case  in  hand.  Not  only  the  personal  wishes  of 
the  patient  must  be  considered,  but  his  physical  condition  and  the  nature 
of  the  operation  must  always  be  weighed  with  due  care  and  deliberation. 
After  the  anesthetic  has  been  decided  upon,  the  operator  must  be  his  own 
judge  concerning  his  fitness  and  training  as  to  how  far  he  will  assume 
the  responsibility  which  is  placed  upon  him.  We  are  aware  of  the  fact  that 
the  dental  curriculum  heretofore  has  not  been  sufficient  to  thoroughly  train 
the  dentist  in  the  clinic  in  physical  diagnosis,  pathology,  physiology,  anes- 
thesia, and  allied  subjects  to  thoroughly  qualify  him  to  assume  the  responsi- 
bility of  administering  all  anesthetics  for  prolonged  anesthesia,  unless  he  has 
taken  additional  training  in  medical  subjects  and  anesthesia.  To  be  prepared  to 
meet  any  contigencies  that  may  arise  in  the  administration  of  local  anesthetics, 
nitrous  oxid-oxygen,  ether  and  chloroform,  the  practitioner  should  have  special 
training  and  considerable  clinical  experience.  This  statement  is  not  made  with 
the  view  of  discouraging  the  dental  practitioner  in  any  way  from  employing 
block  anesthesia  or  general  anesthesia  in  his  practice,  but  with  the  intention 
of  impressing  the  operator  that  he  is  assuming  considerable  responsibility 
when  he  brings  about  a  state  of  anesthesia,  be  it  local  or  general.  It  must 
always  be  remembered  that  any  agent  which  has  for  its  object  the  production 
of  an  abnormal  condition,  such  as  produced  through  the  medium  of  general 
or  local  anesthetics,  is  more  or  less  dangerous.  The  anesthetist  who  has  had 
considerable  experience  in  the  administration  of  both  local  and  general  anes- 
thetics has,  no  doubt,  encountered  cases  which  have  caused  him  to  employ  all 
the  efficient  methods  of  resuscitation  as  quickly  as  possible  to  combat  shock  and 
collapse.  The  specialty  of  anesthesia  covers  an  immense  field  and  demands 
thorough  training  in  medical  subjects.  The  specialist  in  anesthesia  carefully 
selects  and  emplo}'s  the  anesthetic  agent  which  is  best  adapted  to  the  case 
in  hand,  and  the  method  employed  is  one  that  produces  the  least  detri- 
mental effect  upon  the  human  organism.  As  yet,  there  is  no  ideal  anes- 
thetic agent,  be  it  local  or  general,  but  by  means  of  a  careful  selection  of  all 
the  agents  that  are  at   our  disposal,   always  taking  into   consideration  the 
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physical  condition  of  the  patient,  the  nature  and  duration  of  the  operation, 
we  aim  to  attain  the  highest  ideal. 

In  the  course  of  dental  practice  the  practitioner  may  many  times  be  con- 
fronted with  patients  for  whom  a  general  anesthetic  is  indicated.  If  the  practi- 
tioner does  not  feel  that  he  is  fully  competent  to  make  deep  nerve  block  in- 
jections, or  to  administer  nitrous  oxid-oxygen  or  ether,  extending  over  an  in- 
definite period  of  time,  he  should  not  assume  the  responsibility.  In  such  cases 
it  is  much  better  for  both  parties  concerned  that  the  operator  confer  with 
the  patient's  physician  and  allow  him  to  assume  the  responsibility  of 
physical  diagnosis  and  the  anesthesia.  These  suggestions  are  based  upon  the 
appreciation  of  what  might  be  the  result  of  an  accidental  death  and  afterward 
making  evident  that  the  anesthetic  was  employed  without  taking  every  reasonable 
precaution.  The  operator  or  anesthetist  is  duty  bound  and  professionally  bound 
never  to  undertake  any  operation  without  being  thoroughly  competent  to  do  it 
in  a  skillful  and  learned  manner.  In  the  opinion  of  the  author,  the  injection 
of  large  quantities  of  a  local  anesthetic  solution,  such  as  procain,  cocain, 
ahq^in,  stovain,  etc.,  requires  at  least  as  much  acumen  as  does  a  general 
anesthetic,  and  just  as  much  care  should  be  exercised  during  the  injection 
of  a  quantity  of  solution  as  when  nitrous  oxid-oxygen,  ether  or  chloro- 
form, is  employed.  If  a  medical  or  dental  practitioner  administers  a  local 
or  general  anesthetic  carelessly,  or  reveals  ignorance  as  to  his  knowledge 
of  physical  diagnosis,  and  the  signs  and  dangers  of  anesthesia,  he  becomes  guilty 
of  malpractice.  A  practitioner  who  subjects  his  patient  to  the  influence  of 
an  anesthetic  is  expected  to  know  hoAV  to  carry  out  that  part  of  his  profes- 
sional treatment.  He  is  not  allowed,  except  under  exceptional  circumstances, 
to  permit  an  unqualified  person  to  give  an  anesthetic  to  his  patient,  and 
he  is  also  forbidden  to  give  an  anesthetic  for  an  unqualified  person,  such  as  an 
unregistered  physician  or  dentist,  or  if  he  administers  an  anesthetic  to  a 
minor  without  the  consent  of  the  parents,  or  for  an  illegal  operation,  he 
can  be  held  responsible  for  such  acts.  If  the  medical  or  dental  prac- 
titioner gives  a  local  or  general  anesthetic  and  does  not  represent  him- 
self to  be  a  person  duly  qualified  by  law,  he  can  be  placed  under  legal  censor- 
ship if  his  patient  suffers  injury  as  the  result  of  such  an  action.  In  case  of 
accident  or  death,  it  rests  Avith  the  anesthetist  to  prove  that  the  steps  he 
took  in  the  administration  of  the  anesthetic  were  carefully  adopted  after 
due  consideration  and  because  he  believed  them  to  be  the  best  he  could  fol- 
low in  the  interest  of  his  patient.  The  following  questions  should  always  be 
considered: 

1.  Did  the  operator  possess  all  the  necessary  facts  with  reference  to  the 
physical  condition  of  his  patient? 

2.  Did  he  find  certain  pathological  conditions  existing,  and  did  he  make 
due  allowance  for  them  in  the  treatment  which  he  pursued? 
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3.  Following  the  physical  examination  of  his  patient,  did  he  employ  the 
most  suitable  agent  according  to  his  view  of  the  exigencies  of  the  case? 

4.  Was  the  anesthetic  administered  with  all  due  skill? 

5.  "Was  the  anesthetic  employed,  recognized  among  the  efficient  anesthetics  1 

6.  Was  the  local  or  general  anesthetic  administered  the  safest  which 
could  have  been  employed  in  that  individual  case? 

7.  Did  the  dentist,  physician,  or  anesthetist  undertake  a  duty  which  his 
previous  training,  knowledge,  skill  and  experience  had  qualified  him  to  fulfill? 

8.  When  collapse,  shock  or  anesthetic  accident  took  place,  did  he  adopt 
the  appropriate  treatment  indicated  in  such  an  emergency? 

9.  Was  the  measure  of  resuscitation  instituted  with   due  promptitude? 
In  the  eyes  of  the  law  a  physician  or  dentist,  who  is  a  legally  registered 

practitioner,  is  entitled  to  administer  an  anesthetic  in  the  performance  of  his 
professional  duty,  and  in  case  a  fatality  should  occur  and  a  malpractice  suit 
be  filed,  the  practitioner  is  then  required  to  show  that  he  exercised  reasonable 
care  and  skill  in  the  administration  of  the  anesthetic.  However,  there  is  no 
exact  definition  of  what  constitutes  "reasonable  care  and  skill."  If  the 
practitioner  is  a  specialist,  then  a  higher  standard  of  skill  would  no  doubt 
be  expected  of  him  than  from  the  physician  or  dentist  who  is  not  a  specialist. 
If  the  anesthetist  possesses  only  the  average  skill  of  a  practitioner,  and  ad- 
ministers the  anesthetic  to  a  patient  in  whom  no  unusual  difficulty  is  ex- 
pected, or  even  if  the  case  was  "borderland,"  and  he  could  show  that  the 
administration  of  the  anesthetic  was  absolutely  necessary,  and  that  no  one 
else  could  be  obtained  for  the  purpose,  he  is  not  likely  to  be  held  re- 
sponsible for  the  fatality  unless  the  court  could  prove  he  displayed  extreme 
ignorance  or  carelessness.  On  the  other  hand,  if  a  competent  practitioner  or 
anesthetist  could  have  been  obtained  for  the  administration  of  the  anes- 
thetic and  his  services  were  not  secured,  the  court  would  no  doubt  hold  him 
responsible  for  the  ill  effect  ensuing.  Any  physician  or  dentist  who  is  the 
least  bit  doubtful  as  to  his  own  thoroughness  Avith  reference  to  the  proper 
examination  of  the  patient  and  the  thorough  administration  of  the  anes- 
thetic should,  therefore,  study  not  only  the  interest  of  the  patient  and  himself, 
but  the  possible  outcome  should  he  take  charge  of  the  case. and  assume  the 
responsibility.  When  a  patient  dies  under  the  influence  of  an  anesthetic,  be 
it  local  or  general,  in  the  hands  of  a  medical  or  dental  practitioner,  the  first 
questions  asked  are: 

1.  What  Avas  the  anesthetic  employed? 

2.  Was  all  due  care  exercised  during  its  administration? 

In  some  eases  the  patient  may  refuse  a  certain  anesthetic,  or  he  may  re- 
fuse local  anesthesia,  preferring  some  other  method.  In  such  a  case  the 
operator  or  anesthetist  cannot  shirk  his  responsibility,  as  he  is  duty  and 
legally   bound   to   administer   the    anesthetic   agent,   be   it   local   or    general, 
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■\vlilcli  lie  deems  best,  if  actual  danger  is  involved  in  deferring  to  the  wish  of 
the  patient.     The  following  example  niaj^  be  cited: 

Suppose  a  patient  goes  to  the  office  of  a  dentist  for  treatment,  say  for 
the  extraction  of  a  tooth,  and  the  dentist  administers  chloroform,  especially 
with  the  patient  assuming  an  upright  position  in  the  dental  chair,  which  is 
often  the  case.  If  the  result  is  a  fatality,  the  dentist  may  be  held  responsible 
or,  at  least,  he  will  be  severely  censured  on  the  following  grounds: 

1.  He  employed  the  upright  position  of  his  patient  Avhich  is  contraindi- 
cated. 

2.  He  employed  chloroform  when  a  safer  anesthetic  could  have  been 
used,  such  as  nitrous  oxid-oxygen  or  block  anesthesia. 

Another  example  of  criminal  neglect  or  professional  incompetence  is  as 
follows : 

A  patient  visits  a  dental  office  for  some  minor  operation,  and  after  a 
physical  examination  the  operator  finds  some  pathological  condition  which 
contraindicates  a  general  anesthetic.  The  operator  then  advises  the  patient 
that  a  local  anesthetic  should  be  employed,  but  the  patient  insists  upon  a 
general  anesthetic.  The  operator  complies  with  the  Avishes  of  the  patient 
against  his  physical  findings,  and  a  general  anesthetic  is  administered  which 
results  in  death.  In  such  a  case  he  would  be  held  to  answer  for  incompetency 
and  criminal  neglect. 

The  desires  and  Avishes  of  the  patient  should  be  complied  with,  if  possi- 
ble, but  never  in  a  case  where  the  method  is  contraindicated  and  against  a 
successful  outcome.  In  case  of  serious  accident,  the  operator  or  anesthetist 
may  be  required  to  show  that  his  special  knowledge  guided  him  in  making 
his  selection  of  the  methods  or  anesthetic,  which,  although  it  led  to  a  fatal 
result,  was  in  point  of  fact  the  best  choice  he  could  make  in  the  patient's 
interest.  In  case  the  operator  should  employ  a  new  anesthetic  or  one  which 
has  not  been  accepted  by  competent  practitioners  in  the  profession,  or,  in 
other  words,  if  it  does  not  occupy  a  position  among  other  efficient  anesthetics, 
or  if  he  injects  a  local  anesthetic  solution  having  a  secret  formula  and  of  un- 
known toxicity  and  percentage  of  ingredients,  in  case  of  accident  he  would 
be  placed  under  a  very  grave  responsibility  and  would  be  held  liable.  A 
qualified  dental  practitioner  has  the  right  to  administer  an  anesthetic  in  the 
course  of  his  practice  if  he  is  a  graduate  of  a  reputable  dental  college  and  is 
thoroughly  competent  and  has  received  the  proper  clinical  experience  and 
training  in  physical  diagnosis,  chemistry,  physiological  action,  properties 
and  behavior  of  anesthetics.  However,  the  right  to  administer  an  anesthetic, 
whether  it  be  given  by  an  anesthetist,  physician  or  dentist,  depends  upon  his 
knowledge,  skill  and  experience.  No  dentist  should  ever  attempt  to  make  deep 
nerve  block  injections  or  to  administer  general  anesthetics  unless  he  is  famil- 
iar with  all  details  of  the  technic  connected  with  their  proper  administration. 
In  case  he  should  have  an  accident  or  fatality  in  his  office,  the  coroner's  jury 
or  court,  no  doubt,  would  question  more  closely  his  right  to  administer  anes- 
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tlietics  than  if  the  same  accident  occurred  in  the  office  of  a  physician.  On  the 
other  hand,  the  physician  might  not  be  as  competent  to  administer  the  anes- 
thetic as  the  dentist.  The  dental  practitioner,  who  is  making  deep  nerve  block 
injections  or  administering  ditferent  general  anesthetics  in  his  practice  should 
take  the  necessary  precautions  to  surround  himself  with  every  possible  safeguard. 
In  case  the  practitioner  is  a  young  graduate,  and  has  been  so  unfortunate  as  to 
have  had  a  fatality  in  his  office,  and  is  called  to  the  witness  stand  and  the  courts 
can  prove  that  he  only  possessed  a  theoretical  knowledge  in  anesthetics,  physical 
diagnosis  and  the  other  allied  subjects,  doubtless  he  would  be  placed  in  a  very 
embarrassing  position.  If  it  is  the  desire  of  the  dentist  to  administer  different 
forms  of  anesthetics  in  his  practice  or  to  make  a  specialty  of  anesthesia,  he 
should  by  all  means,  for  his  own  protection,  make  a  special  study  of 
the  subject  with  a  practitioner  of  recognized  ability,  and  prepare  himself 
in  all  of  its  branches.  He  owes  this  not  only  to  himself  but  to  those  individ- 
uals who  place  their  lives  in  his  keeping.  In  case  the  dentist  meets  with  a 
fatality  in  his  office,  he  may  be  questioned  as  to  the  restoratives  and  anti- 
dotes he  employed ;  also  what  measures  of  resuscitation  were  instituted ;  so 
it  not  only  behooves  the  dentist  to  have  a  knowledge  of  what  drugs  and 
measures  are  necessary  to  employ,  but  it  is  also  essential  to  keep  the  required 
drugs  and  appliances  on  hand  so  they  can  be  used  at  a  moment's  notice. 
(See  Chapter  XXXVI  on  Syncope,  Collapse,  and  Shock.) 

In  concluding  this  chapter,  it  may  be  said  that  a  dental  practitioner  has 
the  right  to  administer  a  local  or  general  anesthetic  in  his  practice,  unless 
there  is  a  statute  which  prohibits  it,  and  provided,  as  previously  remarked, 
he  is  thoroughly  competent,  possesses  the  knowledge,  skill  and  experience, 
if  the  operation  which  is  undertaken  is  within  the  scope  of  dental  surgery, 
and  the  local  anesthetic  injected,  or  the  general  anesthetic  administered, 
is  one  which  is  recognized  by  the  professions  of  medicine  and  dentistry.  If 
he  can  show  that  proper  diligence  and  skill  were  carried  out  in  the  adminis- 
tration, he  (the  dental  practitioner)  would  not  be  held  liable  for  an  accident. 
It  is  true,  no  practitioner,  be  he  dental  or  medical,  desires  to  have  a  fatality, 
so  the  repetition  of  the  old  saying  is  applicable  here,  namely,  ''be  sure  you  are 
right,  then  go  ahead." 

The  operator  should  by  all  means  prepare  himself  if  he  intends  to  derive 
the  most  good  from  either  local  or  general  anesthesia,  and  he  should  have  a 
reasonable  knowledge  of  physical  diagnosis.  He  should  be  familiar  with 
the  anatomical  parts,  the  therapeutic  action  of  the  drugs  that  are  used  in 
resuscitation,  the  methods  of  resuscitation,  and  be  ready  to  meet  any  emergency 
that  arises.  In  ease  he  has  mastered  this  subject  and  its  important  allied 
subjects,  he  will  be  in  a  position  to  meet  the  most  difficult  cases,  and  in  the 
event  of  a  fatality  he  can  prove  to  the  court  that  he  used  all  due  skill  and 
care  in  the  treatment  of  the  case. 

It  must  be  remembered  1hat  1lie  one  thing  which  causes  most  of  the  dis- 
tressing fatalities  in  anesthetics  is  the  lack  of  resistance  or  lowering  of  the 


RESPONSIBILITY    IN    THE    USE    OF    ANESTHETICS  191 

vitality  of  the  patient.  Often  there  is  some  latent  patholog^ieal  condition 
which  is  overlooked,  even  by  the  most  careful  diagnostician.  In  other  words, 
if  it  was  possible  to  anticipate  the  exact  physical  condition  of  each  patient, 
the  operator  would  frequently  see  that  the  use  of  anesthetic  would  result  fa- 
tally or  create  serious  complications. 

The  general  law  in  Illinois,  as  well  as  in  other  states  where  there  is  no 
statute,  is  that  a  physician  or  dentist  who  administers  a  local  or  general 
anesthetic  must  employ  that  degree  of  skill  and  caution  which  would  ordi- 
narily be  exercised  by  a  competent,  careful,  and  skillful  physician  or  dentist 
under  the  same  circumstances. 

In  examining  the  statutes  with  reference  to  the  law  governing  the  ad- 
ministration of  local  and  general  anesthetics  by  an  anesthetist,  physician,  or 
dentist,  it  is  found  that  West  Virginia  and  Ohio  have  statutory  laws  upon  this 
subject: 

The  Code  of  West  Virginia,  1913,  Section  5,375,  provides: 
"It  shall  be  unlawful  for  any  physician,  dentist  or  other  person  to  ad- 
minister chloroform,  ether  or  any  anesthetic  whatsoever,  whereby  sleep  or 
total  loss  of  sensation  may  be  produced  to  any  female  person,  unless  in  the 
presence  of  some  third  person.     Any  person  offending  against  this  act  shall 
upon  conviction  thereof,  be  fined  not  exceeding  one  hundred  dollars  or  be 
confined  in  the  county  jail  not  more  than  sixty  days,  or  both." 
The  Ohio  General  Code  of  1910,  Section  12,678,  provides  that: 
"Whoever  uses  upon  another  an  anesthetic  unless,  at  its  administration 
and  during  the  whole  time  the  person  is  wholly  or  partly  under  its  influence, 
there  is  present  a  third  person  competent  to  be  a  witness,  shall  be  fined  not 
less  than  $5.00  nor  more  than  $25.00." 


CHAPTER  X 

BLOCK  ANESTHESIA,  NERVE  BLOCKING, 
OR  CONDUCTION  METHOD 

It  is  highly  gratifying  to  the  members  of  the  medical  and  dental  profes- 
sions to  realize  that  the  birthplace  of  both  general  and  local  anesthesia  was  in 
the  United  States,  and  was  principally  developed  by  American  surgeons,  den- 
tists, and  anesthetists.  It  was  J.  Leonard  Corning,  an  American,  who,  in 
1885,  first  suggested  and  demonstrated  the  method  of  blocking  nerve  trunks 
through  the  medium  of  cocain.  During  the  same  year  Halsted  blocked  the  in- 
ferior dental  nerve  with  a  cocain  solution.  (See  page  26.)  Other  American 
surgeons  who  did  pioneer  work  were  Matas,  Crile,  and  Gushing. 

To  Dr.  George  W.  Crile,  Lakeside  Hospital,  Cleveland,  Ohio,  belongs  the 
credit  for  first  employing  nerve  blocking  by  the  direct  intraneural  method  in 
major  operations.  Crile  performed  amputation  of  the  leg  in  five  cases,  his 
first  operation  having  been  performed  May  18,  1897.  This  was  accomplished 
by  blocking  the  sciatic  and  femoral  nerve  trunks.  The  case  was  reported  in  a 
paper  read  before  the  Ohio  State  Medical  Society.  He  also  blocked  the 
brachial  plexus  for  amputation  of  the  arm;  also  suggested  the  blocking  of  the 
ulnar  nerve  at  the  elbow,  and  the  peroneal  nerve  at  the  knee.  Matas  performed 
many  operations  under  block  anesthesia  upon  the  arm,  hand,  leg  and  foot. 
Credit  belongs  to  Cushing  for  first  employing  block  anesthesia  in  the  operation 
for  inguinal  hernia. 

Crile 's  object  in  blocking  these  nerves  was  to  diminish  or  eliminate  shock, 
and  this  was  the  beginning  of  the  most  remarkable  experimental  work  to 
avoid  shock  that  has  been  done  in  recent  years.  The  results  of  his  research 
within  recent  times  have  attracted  the  attention  of  modern  surgeons,  den- 
tists and  anesthetists  throughout  the  world.  At  that  time,  Crile  called 
it  "the  blocking  method,"  from  the  fact  that  the  solution  of  cocain  injected 
anesthetized  the  nerve  trunks,  thereby  blocking  all  of  the  afferent,  traumatic, 
irritant,  and  sensory  impulses  at  the  site  of  operation. 

The  work  of  Crile  has  opened  up  a  very  fertile  field,  and  he  has 
coined  the  new  term,  " anoci-asso elation, "  which  means  the  blocking  of  all 
factors  which  are  detrimental  to  the  patient  during  the  operation;  all  factors 
which  tend  to  prolong  the  postoperative  recovery  of  the  patient;  all  factors 
which  affect  respiration  and  blood  pressure,  as  well  as  the  blocking  of  all 
afferent  sensory  impulses. 

The  writer  will  not  attempt  to  discuss  anoci-association  under  this  head- 
ing, but  the  reader  is  referred  to  ])cige  828  for  a  discussion  of  this  subject, 
and  its  practical  application  in  oral  and  dental  surgery. 
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Action  and  Duration  of  Cocain. — It  was  an  important  discovery  Corning 
made  known  when  he  announced  tliat  the  action  and  duration  of  cocain  could  be 
varied  and  nerves  blocked  indefinitely  when  constrictors  or  mechanical  devices 
were  employed  to  impede  or  arrest  the  circulation  at  the  point  of  injection.  Va- 
rious methods  were  used  until  the  active  principle  of  the  suprarenal  gland  was 
isolated  and  employed  in  conjunction  with  cocain.  The  isolation  of  adrenalin 
was  a  great  step  forward  in  nerve  blocking.  Adrenalin  is  a  therapeutic  con- 
strictor and  produces  vaso-constriction  of  the  arterioles  of  the  part  injected, 
and  the  duration  of  anesthesia  can  be  maintained  in  accordance  with  the 
amount  of  vaso-constricting  agent  contained  in  the  injecting  solution. 

As  soon  as  adrenalin  was  isolated,  it  opened  up  a  new^  field  which,  at  the 
present  time,  is  one  of  the  most  important  adjuncts  to  the  domain  of  anes- 
thetics. Corning  first  suggested  and  popularized  nerve  blocking  as  a  result 
of  his  numerous  practical  demonstrations  and  contributions  on  the  subject. 

As  early  as  1885  he  demonstrated  that  a  sectional  area  of  a  large  nerve 
trunk  in  any  part  of  its  course  could  be  easily  blocked  with  the  proper 
anesthetizing  solution,  thus  blocking  or  inhibiting  all  sensory  afferent  im- 
pulses arising  from  the  entire  peripheral  distribution  of  the  nerve  trunk  in- 
jected, in  that  way  producing  deep  anesthesia  over  all  parts  supplied  by  the 
large  trunk  injected. 

Corning  in  1885  ligated  the  upper  part  of  the  arm  and  blocked  the 
nervus  cutaneus  antebrachii  by  injecting  five  minims  of  a  four  per  cent  solu- 
tion of  cocain.  Following  this  injection  he  observed  almost  immediately  that 
he  had  secured  anesthesia  in  the  skin  of  the  wrist  supplied  by  this  nerve,  and 
which  was  several  inches  from  the  point  where  the  nerve  trunk  was  injected. 

Following  Coming's  discovery,  other  investigators  added  to  this  impor- 
tant link  of  anesthesia,  and  among  them  were  Schleich,  Rectus,  Halsted,  Hall, 
Feinberg,  Offerhaus,  Hartel,  Matas,  Topas,  Patrick,  Keller,  Bo  dine,  Schlosser, 
Hackenbruch,  Braum,  Kochs,  Alms,  Witzel,  Robson,  Mosso,  Kummer,  Frank, 
Chandleux,  Goldschneider,  Sidel,  Pernice,  Bier,  Heinz,  Einhorn,  Peckert,  Ritter, 
and  Takamine.     (See  page  26  for  names  of  recent  investigators.) 

Great  strides  have  been  made  in  local  anesthesia,  and  the  modern  trend 
has  been  toward  that  of  blocking  the  deep  nerve  trunks  in  preference  to 
other  methods.  The  technic,  which  has  been  worked  out,  has  made  it  possible 
not  only  to  employ  this  branch  of  local  anesthesia  to  great  advantage  in  oral 
and  dental  surgery,  but  for  a  countless  number  of  major  operations  which 
heretofore  w^ere  performed  only  under  general  anesthesia.  It  is  needless  to 
say  that  blocking,  the  nerve  trunks  supplying  certain  areas  should  only 
be  employed  in  cases  where  it  is  possible  to  block  completely  the  operative 
area  and  render  it  insensible  to  pain.  Block  anesthesia  is  technical  and  de- 
mands a  careful  and  skillful  technic  in  its  employment,  in  order  to  obtain 
satisfactory  results  for  both  operator  and  the  patient.  Considerable  skill 
is  required  in  making  the  deep  nerve  blocking  injections,  and  every  one  must 
experience  difficulties  at  the  beginning.     The  operator  should  charge  his  failure 


194 


BLOCK    ANESTHESIA    AND    ALLIED    SUIiJECTS 


to  the  imperfect  technic  used,  and  should  search  diligently  for  the  cause  of 
that  failure  and  strive  to  overcome  it. 

The  writer  desires  to  emphasize  the  fact  that  nerve  trunks  can  be  com- 
pletely anesthetized  by  injecting  the  solution  in  several  different  ways,  and 
it  seems  appropriate  at  this  time  that  the  various  methods  should  be  discussed. 


BLOCK  ANESTHESIA 

Definition. — Block  anesthesia  is  defined  as  the  method  of  producing  in- 
sensibility in  a  part  by  blocking  the  nerve  trunk  or  trunks  which  supph^  that 
part  by  the  injection  of  a  local  anesthetic  solution  at  a  point  distant  from  the 
field  of  operation.  Or,  nerve  blocking  may  be  defined  as  the  method  of  pro- 
ducing anesthesia  by  inhibiting  the  sensory  afferent  impulses  of  the  nerve  trunk 
or  trunks  by  the  injection  of  a  local  anesthetic  solution  at  any  point  between 
the  area  of  operation  and  the  brain.  Accurate  technic  and  a  thorough  ana- 
tomic knowledge  of  the  nerves,  their  location  and  distribution,  is  necessary  in 
order  to  obtain  the  best  results. 

Classification  of  Block  Anesthesia,  Nerve  Blocking,  or  Conduction  Method 


The  reader  will  observe  that  block  anesthesia,  nerve  blocking  or  con- 
duction method,  as  illustrated  in  1lie  above  drawing,  is  divided  into  two 
great  divisions,  which  are : 

1.  Perineural   or  indirect. 

2.  Endoneural  or  direct. 
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Perineural  or  Indirect  Method. — The  indireet  or  periiieural  method  is 
defined  as  that  method  of  producing  anesthesia  of  a  nerve  trunk  by  injecting 
the  solution  into  the  immediate  region  of  the  nerve.  When  the  solution  is 
deposited  within  the  connective  tissue,  in  the  immediate  neighborhood  of  the 
nerve  trunk  it  infiltrates  through  the  epineurium  to  the  nerve  fibers  which  block 
the  afferent  sensory  impulses.  The  connective  tissue,  which  is  situated  in  the 
immediate  region  of  nerve  trunks,  is  readily  permeated  by  the  injecting  solu- 
tion. If  the  diameter  of  the  nerve  injected  is  quite  large,  it  Avill  take  a 
little  longer  for  the  solution  to  permeate  the  connective  tissue  in  comparison 
with  a  smaller  nerve,  which  is  not  surrounded  with  as  much  connective  tis- 
sue. For  example,  it  would  take  a  considerably  longer  time  to  anesthetize  the 
sciatic,  radial  or  ulnar  nerves  than  it  would  the  posterior  superior  alveolar  nerve. 
We  know  from  our  study  of  histology  and  anatomy,  that  the  diameter  of  a. nerve 
trunk  is  greater  as  it  passes  toward  its  proximal  end,  also,  the  connective  tissue 
surrounding  the  nerve  is  gradually  increased.  When  the  solution  is  injected 
by  the  perineural  or  indirect  method,  there  is  an  area  of  infiltration  which 
takes  place  in  all  directions  from  the  injected  part,  and  in  addition  to  the 
local  infiltration,  the  nerve  branch,  Avhich  is  located  in  the  injected  area,  is 
blocked,  provided  the  solution  has  not  been  injected  too  far  from  the  nerve 
l)ranch  and  has  been  of  the  correct  percentage  and  quantity. 

It  is  interesting  to  note  that  when  the  solution  has  been  injected  into 
the  spinal  canal,  only  a  very  short  time  elapses  before  anesthesia  has  super- 
vened. This  is  explained  on  the  ground  that  at  the  point  of  injection  the  so- 
lution comes  in  contact  with  the  nerve  trunks  which  are  not  protected  by  the 
connective  tissue  cover.  The  operator  must  remember  that  the  depth  of  anesthe- 
sia and  the  time  required  to  produce  anesthesia  depends  upon  the  skill  of  the 
operator,  the  diameter  of  the  nerve  trunk,  strength  and  quantity  of  the  solution. 

The  perineural  or  indirect  method  of  nerve  blocking  does  not  require  as 
much  skill  as  the  endoneural  method,  for  the  nerve  trunk  is  not  pierced  by  the 
needle.  When  a  perineural  injection  is  made,  the  needle  is  inserted  into 
the  tissues  surrounding  a  nerve  trunk,  and  the  solution  is  injected.  This 
method  of  nerve  blocking  demands  a  larger  quantity  of  injecting  solu- 
tion of  greater  strength  than  when  the  nerve  is  blocked  by  the  endoneural 
method.  However,  when  the  point  of  the  needle  is  inserted  near  or  in  contact 
with  the  outer  part  of  the  nerve  trunk,  and  the  solution  is  injected  at  that  point, 
diffusion  of  the  solution  rapidly  takes  place  through  the  connective  tissue  sheath 
and  the  nerve  fibers  composing  the  nerve  trunk. 

The  reader  should  remember  that  the  smaller  nerves  possess  a  very 
thin  sheath,  and  that  this  sheath  increases  in  thickness  as  the  nerve  passes 
in  a  central  direction,  and  it  also  increases  in  proportion  to  the  diameter  of 
the  nerve  trunk,  and  the  thinner  the  sheath,  the  more  readily  the  solution 
will  permeate  the  nerve,  thereby  blocking  the  passage  of  all  sensor}-  impulses. 
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Time  to  Wait  for  Anesthesia. — The  Avriter  has  been  asked  "How  long  do 
you  have  to  wait  for  anesthesia?"  hundreds  of  times.  When  we  stop  to  con- 
sider such  a  question,  it  covers  a  very  broad  field,  and  the  answer  is  as  follows: 
The  time  elapsing  for  anesthesia  depends  upon  four  important  factors: 

1.  The  diameter  of  the  nerve  trunk  to  be  blocked. 

2.  The  percentage  of  solution  used. 

3.  The  quantity  of  solution  injected. 

4.  The  accuracy  of  injection, 

1.  It  is  self-evident  that  it  takes  a  longer  time  for  a  solution  to  permeate 
a  nerve,  saj'  three  or  four  millimeters  in  diameter  than  a  nerve  branch  which 
is  one-half  to  one  millimeter  in  diameter ;  therefore,  we  must  always  consider 
the  diameter  of  the  nerve  trunk  we  are  blocking  and  not  expect  anesthesia 
immediately  following  the  blocking  of  the  second  and  third  divisions  of  the 
fifth  cranial  nerve  as  quickly  as  some  of  the  smaller  branches  of  these  same  two 
divisions. 

2.  Another  factor  which  must  always  be  borne  in  mind  relative  to  the 
time  element,  is  the  percentage  of  solution  injected.  A  much  quicker  and 
deeper  anesthesia  will  result  following  the  injection  of  say  a  two  per  cent 
solution  than  a  much  weaker  solution,  of  say  one-quarter  per  cent. 

3.  The  quantity  of  solution  injected  must  always  be  considered  in  estimat- 
ing the  time  necessary  for  producing  anesthesia.  If  the  operator  is  familiar  with 
his  anatomy  and  knows  exactly  where  the  nerve  branch  is  situated,  he  will  not 
find  it  necessary  to  inject  as  much  solution  as  the  operator  who  is  less  familiar 
with  his  anatomy  and  inserts  the  needle  more  or  less  at  random.  The  injection 
of  an  excessive  quantity  of  solution  frequently  serves  as  a  cloak  to  hide  the 
ignorance  of  the  operator's  knowledge  of  anatomy.  Some  operators  use  a  much 
larger  amount  of  solution  in  producing  anesthesia  of  a  nerve  trunk  than  is  re- 
quired by  the  operator  who  has  a  thorough  knowledge  of  anatomy.  The  amount 
of  solution  used  is  in  ratio  to  the  operator's  knowledge  of  neural  anatomy. 

4.  When  the  solution  is  injected  at  a  point  too  far  from  the  nerve  trunk, 
little  or  none  of  the  anesthetizing  solution  will  reach  the  nerve  branch,  and,  not 
only  incomplete  anesthesia  is  the  result,  but  considerable  time  must  elapse  be- 
fore partial  anesthesia  can  be  secured.  However,  if  the  solution  is  deposited 
near  or  in  contact  with  the  nerve  trunk,  little  time  will  elapse  before  anesthesia 
is  complete  in  the  part  supplied  b,y  the  nerve. 

The  Endoneural  or  Direct  Method. — The  direct  or  endoneural  method  is 
defined  as  that  method  of  producing  anesthesia  by  inserting  the  needle 
beneath  the  epineurium  into  the  nerve  trunk  which  supplies  the  operative 
field,  and  injecting  the  solution  into  the.  nerve  itself.  As  previously  re- 
marked, this  method  is  seldom,  if  ever,  employed  today,  and  as  far  as  the 
writer  can  h-ani,  has  iicvci"  Ijccn  used  in  nuiking  injcd  ions  in  oral  and  dental 
siirgerj\ 
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Crile  first  advocated  the  exposure  of  the  branches  of  the  brachial  plexus 
just  above  the  clavicle.  He  isolated  each  individual  nerve  and  injected  it 
by  the  endoneural  method.  Following  this,  both  Crile  and  Matas,  as  well  as 
other  surgeons,  performed  various  other  operations  by  the  use  of  this  method. 
A  very  fine  sharp  needle  was  used  and  the  fluid  was  introduced  beneath  the 
epineurium,  into  the  central  part  of  the  nerve  trunk,  while  the  needle  was 
held  parallel  to  the  long  axis  of  the  nerve.  When  this  method  is  employed, 
it  is  necessary  to  inject  only  a  few  minims  of  the  solution,  as  the  solution  is  in 
actual  contact  with  the  nerve.  It  is  of  interest  to  know  that  if  the  nerve  in- 
jected in  this  manner  is  perfectly  healthy,  the  injection  will  cause  very 
little  pain,  particularly  if  the  needle  is  fine  and  sharp  and  the  nerve  is  not  pulled 
upon  during  the  injection ;  but,  on  the  other  hand,  if  the  nerve  is  in  a  state  of  in- 
flammation, which  has  extended  from  some  other  area,  the  solution  injected 
in  this  manner  will  cause  pain.  Inasmuch  as  the  endoneural  method  is  not 
practiced  in  oral  and  dental  surgery  the  writer  does  not  deem  it  essential  to  enter 
into  further  discussion  of  this  method. 

The  term  conduction  was  introduced  in  1903  by  Braun,  and  this  w^ord  has 
been  used  somewhat  extensively  in  literature,  but  it  appears  to  the  author 
that  the  term  block  anesthesia  or  nerve  blocking  is  to  be  preferred,  as  the  terms 
themselves  are  self-explanatory. 

Demonstration  by  Braun. — Braun  in  1908  demonstrated  that  he  could 
block  certain  nerve  tissues,  such  as  the  median,  radial,  tibial,  ulnar,  and 
numerous  other  nerve  trunks  by  injecting  a  diluted  solution  of  cocain  after 
ligating  above  the  point  of  injection;  or  that  the  same  results  could  be  ob- 
tained by  adding  suprarenal  extract  to  the  injecting  solution  which  acts  as 
a  vaso-constricting  agent.  He  also  found  that  following  a  nerve  blocking 
injection,  an  interruption  of  the  sensory  motor  impulses  occurred,  and  that 
a  motor  and  sensory  paralysis  soon  took  place. 

Heidenhain's  experiments  led  him  to  make  the  statement  that  the  sensory 
nerve  branches  are  affected  prior  to  the  motor  nerve  branches,  and  that  they 
have  the  power  to  retain  their  insensibility  to  sensory  impulses  long  after  the 
motor  nerves  have  retained  their  power  to  conduct  motor  impulses. 

Adrenalin. — Since  the  active  principle  of  the  suprarenal  gland  which  is 
called  adrenalin  has  been  isolated,  as  Avell  as  the  successful  compounding  of 
synthetic  suprarenin,  local  anesthetic  solutions  have  been  placed  upon  a  definite 
scientific  basis.  Had  it  not  been  for  the  discovery  of  the  vaso-constricting  agent 
adrenalin,  we  would  not  be  enjojdng  the  wonderful  success  with  local  anesthesia 
which  is  our  good  fortune  at  the  present  time.  Before  the  active  principle  of  tbe 
suprarenal  gland  was  discovered,  it  was  necessary  to  apply  a  tourniquet  to  the 
extremity  above  the  point  of  injection,  in  order  to  prevent  rapid  absorption  of 
the  local  anesthetic,  but  this  is  not  necessary  since  suprarenin  has  been  added  to 
the  solution,  for  it  is  now  possible  to  secure  just  as  good  results,  as.  far  as  the 
injecting  solution  is  concerned,  in  other  parts  of  the  body  as  it  is  upon  an  ex- 
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tremity.  //  the  nerve  trunks  have  leen  completely  anesthetized,  all  painful  im- 
pulses and  the  thermal  sense  are  Mocked.  The  tactile  sense  is  greatly  ohtunded, 
but  is  not  completely  absent,  and  the  muscular  sense  is  impaired.  When  the 
nerve  trunk  or  trunks  have  been  blocked  and  are  in  a  state  of  profound  anesthe- 
sia, they  ivill  remain  in  this  state,  as  long  as  the  circtdation  is  partially  or  to- 
tally arrested  through  the  action  of  the  vaso-constricting  agent.  If  the  vaso- 
constricting  content  is  not  sufficient  to  cause  a  vaso-constriction  of  the  blood 
vessels,  anesthesia  will  be  more  transient.  If  the  anesthetic  solution  is  injected, 
ivhich  is  free  from  the  drug  suprarenin,  it  is  almost  impossible  to  secure 
anesthesia  for  the  reason  that  it  is  rapidly  absorbed,  and  this  rapid  absorption 
not  only  prevents  anesthesia  from  taking  place,  but  it  increases  the  chance  of 
toxic  symptoms,  because  it  enters  the  circulation  so  rapidly  and  is  not  restricted 
to  the  circumscribed  area  of  injection. 

Knowledge  of  Anatomy  and  Technic  Important. — It  is  a  question  not  to 
be  argued  that  if  the  operator  is  familiar  with  his  anatomy  and  the  technic 
for  making  the  various  nerve  blocking  injections,  gratifjdng  results  will  be 
secured  by  the  perineural  method.  The  operator  must  be  familiar  with  the 
exact  location  of  the  individual  nerve  trunks,  and  must  know  their  rela- 
tionship to  certain  bony  landmarks.  However,  if  the  nerves  are  not  situated 
near  any  bony  landmarks,  but  in  soft  parts,  greater  experience  and  knowl- 
edge is  necessary  to  block  them  by  the  perineural  method.  If  the  nerve  is 
surrounded  by  soft  parts,  the  operator  can  generally  detect  when  the  point  of 
the  needle  is  in  contact  with  tlie  nerve  branch,  as  the  peripheral  sensations  of 
paresthesia  in  most  cases  are  present  Avhen  the  point  of  the  needle  strikes  the 
nerve. 

In  order  to  locate  more  accurately  the  position  of  the  ner\e  branches  for 
operatio]is  iii  oral  and  general  surgery,  Perthes  inveiited  a  special  needle 
which  was  insulated,  and  after  he  inserted  the  needle  into  the  region  in  which 
the  nerve  was  located,  he  passed  a  faradic  current  through  it,  and  if  the 
needle  was  in  contact  with  a  nerve  containing  motor  fibers,  there  was  an 
inimediate  contraction  of  the  muscles  supplied  by  that  nerve.  The  writer 
fails  to  understand  how  this  can  be  of  any  value  whatsoever  to  the  dental  and 
oral  surgeon,  and  does  not  recommend  it. 

The  trigeminus  or  fifth  cranial  nerve  is  surrounded  by  many  bones,  and  it 
is  an  easy  matter  for  the  operator  to  know  exactly  where  each  nerve  branch  is 
located,  because  the  various  nerve  trunks  are  near  or  in  contact  with  certain 
surfaces  of  vai-ioiis  bones  situated  in  the  region  of  the  fifth  cranial  nerve.  This 
is  also  true  for  the  oi)erator  who  is  practicing  head  and  neck  surgery.  The  oral 
and  dental  surgeon  may  l)e  called  upon  to  block  not  only  the  fifth  cranial  nerve 
and  its  branches,  but  io  hlock  other  sensory  nerves  which  supply  the  head  and 
neck,  such  as  the  cervical  |)lexns  and  its  1)i'aiiches, 

Whf'ii  we  sto])  tf)  consider  that  scientific  technic  has  been  developed, 
Avliich  practically  covers  the  Ijlocking  of  all  the  sensory  nerves  supplying 
the  head  and  neck,  and    wIkmi    wc   undcrsUind   analomw   llic  dclails,   and   the 
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fundamentals  which  underlie  such  blocking-  foi-  anesthesia,  it  is  very  gratify- 
ing to  know  that  it  is  just  as  easy  for  the  experienced  operator  to  block 
one  or  more  of  the  nerve  trunks  as  it  is  for  the  dentist  to  grasp  his  lumdpiece 
and  prepare  a  cavity  along  scientific  lines. 

Perineural  Method  One  of  Choice. — The  perineural  method  of  Ijlocking 
is  the  one  of  choice  for  the  oral  and  dental  surgeon,  inasmuch  as  the  ma- 
jority of  nerves  are  small  in  diameter,  such  as  the  terminal  branches  of  the 
ophthalmic,  superior  maxillary,  and  mandibular  divisions.  The  nerve  sheaths 
surrounding  these  terminal  divisions  are  very  thin,  and  the  solution  readily 
diffuses  and  infiltrates  through  the  connective  tissue  sheath  and  permeates  the 
sensory  nerve  fibers,  for  example,  the  blocking  of  the  inferior  dental.  We 
know  that  the  inferior  dental  nerve  enters  the  inferior  dental  foramen  and  is 
in  contact  with  the  periosteum  covering  the  inner  portion  of  the  ascending  ra- 
mus in  this  immediate  region.  When  the  needle  has  been  inserted  the  proper 
depth  and  strikes  the  periosteum  in  the  region  of  the  inferior  dental  foramen, 
and  the  solution  is  injected  at  this  point,  it  will  be  very  near  the  inferior  dental 
nerve  and  anesthesia  will  be  apparent  very  quickly.  This  injection  is  only  one 
example  in  calling  the  reader's  attention  to  the  anatomical  relation  of  nerves 
to  bony  landmarks,  which  are  of  inestimable  value  to  the  oral  surgeon.  Even 
though  the  endoneural  method  possesses  a  few  advantages  for  blocking  certain 
nerves,  it  would  be  impossible  to  employ  the  method  in  oral  and  dental  surgery, 
for  the  reason  that  the  operator  would  not  be  positive  that  the  needle  point  had 
pierced  the  nerve  trunk  without  making  an  incision  exposing  such  nerves,  and 
such  a  proce'dure  would  not  be  practicable. 

Most  of  the  nerve  branches  blocked  for  oral  and  dental  surgery  are  of 
small  caliber,  with  the  exception  of  the  second  and  third  divisions  of  the 
fifth  cranial  nerve  and  the  In-anches  of  the  cervical  plexus.  Even  Avith  these 
large  branches,  only  a  few  minutes  elapse  following  the  injection  until 
complete  anesthesia  has  been  secured.  It  nrdj  be  that  in  some  cases  the  operator 
ijiserts  the  needle  into  the  nerve  sheath  or  into  the  nerve  itself,  and  injects  the 
solution,  but  he  is  never  sure  that  such  has  been  the  case,  but  the  quick  and 
profound  anesthesia  which  follows  should  inform  him  that  the  solution  was  in- 
jected into  the  nerve. 

In  closing  this  chapter,  the  author  wishes  to  emphasize  the  fact  that  suc- 
cess in  nerve  blocking  can  only  be  acquired  by  careful,  persistent  study  of 
the  anatomy  of  the  parts  involved,  the  solutions  used,  and  the  appliances 
necessary.  There  is  no  legerdemain  in  block  anesthesia,  it  is  simply  under- 
standing the  technic, 
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LOCAL   ANESTHESIA   FOR   OPERATION    ON   THE   HEAD, 
FACE,  JAWS,  AND  NECK 

The  application  of  local  anesthesia  for  operations  on  the  head  and  neck,  is 
one  of  the  most  scientific,  fascinating  and  classical  procedures  at  the  disposal 
of  the  head  surgeon  and  dental  practitioner.  The  production  of  local  anesthe- 
sia by  deep  nerve  blocking  or  terminal  anesthesia,  is  one  of  the  most  brilliant 
operative  triumphs  within  the  domain  of  oral  surgery  and  operative  dentistry. 

In  recent  years  there  has  been  such  a  wonderful  development  in  the 
technic  of  nerve  blocking,  that  it  has  been  rather  hard  for  the  general 
practitioner  to  keep  pace  with  what  has  been  accomplished  in  research  and 
in  the  practical  application  of  one  of  the  most  useful  methods  for  relieving 
pain  known  to  science.  It  is  now  possible  to  excise  the  superior  maxilla  by 
nerve  blocking,  as  was  demonstrated  by  Professor  Matas,  of  New  Orleans. 
It  is  also  possible  to  do  partial  removal  of  the  tongue,  to  remove  tumors,  and 
perform  plastic  operations  under  some  form  of  local  anesthesia.  There  is  no 
question  hut  that  nerve  Nocking  in  the  hands  of  the  experienced  operator  is  one 
of  the  most  effective  means  of  producing  anesthesia  for  a  large  number  of  opera- 
tions performed  hij  the  general  surgeon,  eye,  ear,  nose,  and  throat  specialist,  oral 
surgeon,  and  general  practitioner  of  dentistry.  It  is  a  method  that  demands  a 
most  exact  and  carefid  technic,  thorough  knowledge  of  anatomic  parts,  and  a  dis- 
tinct adherence  to  asepsis  in  order  to  achieve  results.  If  the  technic  is  slighted  in 
the  least,  or  if  the  operator  is  not  familiar  with  the  anatomy,  or  if  he  disregards 
asepsis,  it  is  self-evident  that  he  will  not  obtain  satisfactory  results,  and  is  only 
inviting  trouMe. 

Nerve  blocking"  is  a  method  of  producing  anesthesia  with  which  the  op- 
erator cannot  camouflage;  in  other  words,  he  must  be  absolutely  capable  of 
carrying  out  the  technic  to  the  letter,  or  failures  are  certain  to  occur,  and  thus 
cast  a  reflection  upon  a  valuable  method  in  the  hands  of  those  who  understand  it. 

The  author's  advice  to  the  beginner  is  not  to  take  up  the  subject  in  a 
half-hearted  manner,  but  to  prosecute  it  with  the  firm  determination  of 
mastering  it.  Unless  this  is  his  goal  and  determination,  the  best  place  for 
his  hj-podermic  needles,  tablets  and  other  paraphernalia,  is  in  the  cabinet, 
and  he  should  not  subject  his  patient  to  experimental  procedures.  When  the 
dental  surgeon  takes  up  the  subject  with  the  firm  resolve  of  becoming  familiar 
with  it,  and  when  Ik-  Ikis  really  done  so,  he  has  reached  one  of  the  stepping 
stones  towards  efrni<iil  pi'ogress,  namely,  the  ch'valioii  of  the  dental  profes- 
sion ill  tlie  e\'es  of  the  laily. 
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During  the  writer's  experience,  while  lecturing  and  operating  in  vari- 
ous clinics,  he  has  heard  many  dentists  express  themselves  with  refer- 
ence to  local  anesthesia.  It  is  true  that  many  practitioners  do  not  realize 
the  great  magnitude  of  this  subject  and  do  not  have  a  clear  vision  of  how 
it  is  divided  and  subdivided,  and  how  it  is  possible  to  block  small  and  large 
circumscribed  areas.  It  is  a  fact  that  many  dentists  are  laboring  under  the 
impression  that  about  all  there  is  to  local  anesthesia  is  a  hypodermic  syringe, 
a  short  needle,  and  a  few  tablets,  and  the  injection  of  the  solutions  pro- 
miscuously into  he  gum  tissues  around  the  tooth.  Operators  who  have  this 
impression,  when  the}^  observe  operations  performed  under  the  nerve  blocking 
method,  become  greatly  enthused  over  what  can  be  accomplished  through 
this  medium,  and  then  realize  they  have  not  been  giving  their  patients  the 
advantages  of  many  methods  coming  within  the  great  scope  of  nerve  blocking. 

The  administration  of  a  local  anesthetic  is  essentially  different  from 
the  administration  of  a  general  anesthetic.  It  is  true,  that  the  operator  may 
only  have  average  ability  relative  to  the  administration  of  a  general  anes- 
thetic. Let  us  take,  for  example,  nitrous  oxid  and  oxygen,  with  which  he 
can  produce  anesthesia,  and  in  some  cases  asphyxia,  he  then  performs  some 
short  operation.  As  far  as  the  elimination  of  pain  is  concerned,  the  operation 
has  been  a  complete  success  while,  on  the  other  hand,  if  he  has  made  a  deep 
nerve  blocking  injection  and  his  technic  has  been  imperfect,  it  is  self-evident 
the  patient  will  experience  pain  when  operating  is  started.  Failure  in 
nearly  every  case  is  due  to  faulty  technic.  With  a  general  anesthetic  the 
patient  is  unconscious,  and  experiences  no  pain  during  the  operation,  but  it  is 
quite  different  with  a  local  anesthetic,  for  if  the  technic  has  been  imperfect,  the 
patient  will  very  quickly  indicate  it.  Repeating  what  we  have  previously 
said,  the  operator  can  not  camouflage  with  nerve  blocking  and  his  patient  is 
the  competent  judge.  If  the  operator  does  not  know  the  exact  position  of  the 
nerve  trunk  or  trunks,  their  branches  or  subdivisions;  if  he  does  not  know 
how  far  to  insert  the  needle ;  if  he  does  not  know  how  much  solution  to  in- 
ject; if  he  does  not  know  the  percentage  of  solution  to  employ;  if  he  does 
not  knoAv  the  relationship  of  the  nerve  branches  to  the  bony  landmarks  ;  if  he  is 
not  acquainted  with  the  bony  structures  situated  within  the  operative  area ; 
if  he  does  not  know  the  interlacing  existing  between  nerve  branches  in  cer- 
tain areas,  and  if  he  does  not  know  the  value  and  methods  of  asepsis,  his 
efforts  are  likely  to  result  in  failure,  and  unless  he  is  endoAved  with  the  stick- 
ing qualities  which  go  to  make  up  a  good  student,  and  continues  with  the 
firm  determination  of  overcoming  those  things  which  make  failures,  he  is 
very  apt  to  cast  aside  one  of  the  most  eflcient  methods  for  the  alleviation  of 
pain. 

The  operator  must  not  be  too  hasty  in  selecting  either  general  or  local 
anesthesia,  but  must  give  due  consideration  to  the  physical  condition  of  the 
patient,  and  his  ability  in  administering  either  a  general  or  local  anesthetic  for 
tlie  operation  in  hand.     Every  one  agrees  that  it  would  be  very  foolish  for  an 
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operator  to  attempt  any  operation,  especially  of  the  ma^r  type,  under  local 
anesthesia,  if  he  does  not  possess  a  knowledge  of  the  technic  of  blocking  and 
the  anatomy  involved. 

As  a  result  of  the  research  work  of  many  contributors  in  perfecting  this 
method  of  anesthesia,  operations  can  now  be  performed  upon  almost  any 
region  of  the  body  under  local  anesthesia.  It  has  opened  up  a  new  field  which 
demands  an  intimate  knowledge  of  anatomy,  and  accuracy  in  technic.  This 
method  requires  that  the  operator  shall  be  familiar  with  the  various  foramina, 
bony  prominences,  canals,  fissures,  surface  osteology,  origin  and  insertion  of 
muscles,  position  and  relationship  of  blood  vessels,  the  position  and  relation- 
ship of  nerve  trunks  and  their  branches. 

After  several  years  of  study  and  research  with  local  and  general  anes- 
thesia, the  writer  enthusiastically  states  that  the  many  hours  he  has  spent 
in  working  out  a  new  technic  and  in  endeavoring  to  simplify  many  injections, 
have  amply  rewarded  him  for  his  efforts  in  this  respect,  and  it  has  been  one  of 
the  most  interesting  fields  yet  investigated. 

There  seems  to  be  something  about  this  subject  that  is  very  attractive 
and  fascinating,  and  the  more  one  studies  it,  the  more  interesting  it  becomes, 
and  in  most  cases  the  student  or  practitioner  is  enthusiastic  over  its  possibili- 
ties. 

The  writer  has  noted,  time  and  again,  that  many  dentists  were  only  par- 
tially interested  in  nerve  blocking,  until  they  attended  a  clinic  or  heard  some 
lecture  upon  the  subject.  They  then  became  interested,  began  investigations, 
and  in  a  few  months,  in  most  cases,  they  were  highly  enthusiastic,  and  became 
more  so  the  farther  they  delved  into  the  subject.  At  the  beginning  they  were 
certain  to  experience  failure,  and  the  students  who  realize  that  they  can  profit 
by  the  failures,  and  search  for  their  causes,  will  overcome  them  one  by  one.  It 
has  been  the  author's  pleasure  to  know  a  number  of  dentists  who  availed  them- 
selves of  the  many  advantages  offered  by  the  dissecting  room,  utilizing  charts, 
drawings,  wet  anatomic  specimens,  etc.  The  student  or  practitioner  must  al- 
ways remember  that  the  close  application  to  study,  stimulated  by  the  failures  he 
may  have  experienced  at  the  beginning,  are  simply  stepping  stones  towards  mas- 
tering the  details  of  technic  required  in  making  the  various  deep  nerve 
blocking  injections,  for  success  comes  in  no  other  way. 

The  dentist  who  makes  the  statement  that  he  is  practicing  nerve  block 
and.  ill  reality,  is  inje('tiii<i'  the  solution  into  the  gum  tissue  around  the  tooth, 
is  by  no  means  practicing  what  he  says  he  is,  but  instead,  he  is  merely  em- 
ploying the  submucous  or  ])('ri(l('ntal  nn'thod  of  anesthesia.  It  is  indeed  grati- 
fying to  remark  that  operations  upon  the  head,  neck,  face  and  jaws  have 
entered  the  great  scope  of  nerve  blocking  aiul  of  regional  local  anesthesia 
methods,  l^ractically  all  of  tfie  injections  into  these  parts  (tan  be  made 
with  surprising  ease  uhrn  ih<'  piiiiiar.\-  (lilliculty  em-ountered  by  the  beginner  is 
overcome  and  the  exact  Irelmic  has  heen  inast(!i'e(l. 
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Since  the  advent  of  the  extraoral  and  intraoral  methods  of  bloekinfj 
tlie  various  nerve  branches  for  oral  suriiery  and  oi)erati\'c  dentistry,  as  Avell 
as  the  blocking  of  certain  areas  for  plastic  surgery,  it  has  been  shown  that 
in  the  majority  of  eases  local  anesthesia  is  superior  to  general  anesthesia  for 
operations  upon  these  parts.  The  amount  of  hemorrhage  which  is  always  en- 
countered, the  presence  of  blood  and  mucus,  the  swallowing  of  the  patient's 
tongue,  all  tend  to  increase  the  operator's  and  anestlietist's  responsil)ilitA-,  also 
increasing  the  number  of  assistants,  and  last,  but  not  least,  the  field  of  operation 
is  crowded. 

ANESTHESIA  FOR  OPERATIONS  UPON  THE  FACE 

The  face  offers  an  attractive  field  for  nerve  blocking  and  terminal  anes- 
thesia, in  view  of  the  fact  that  the  parts  have  a  definite  nerve  supply;  and 
if  the  operator  understands  his  neural  anatomy,  it  is  an  easy  matter  to 
block  any  circumscribed  area,  or,  in  fact,  the  entire  face.  The  definite  location 
of  the  sensory  nerve  branches  makes  the  anesthetizing  of  them  a  highly  at- 
tractive field  for  nerve  blocking  anesthesia. 

The  blocking  of  the  tissues  of  the  face  proved  of  immeasurable  value 
in  performing  plastic  surgery  operations  upon  the  soldiers  in  the  recent  Avar. 
It  Avas  Avith  great  satisfaction  and  pleasure  that  the  author  assisted  and  gaA^.e 
instruction  to  many  Avho  later  made  use  of  this  method  Avitli  gratifying  re- 
sults in  the  cases  of  soldiers  who  Avere  operated.  Not  only  is  the  nerve  block- 
ing method  of  value  for  i)lastic  operations,  on  account  of  the  cosmetic  effect, 
but  also  for  operations  in  deeding  with  such  pathologic  conditions  as  tlie  removal 
of  cysts,  nevi,  tumors,  moles,  the  opening  of  abscesses,  and  the  closure  of  Avounds. 

If  the  operation  involves  only  the  soft  structures,  such  as  the  skin,  sub- 
cutaneous connective  tissue,  muscles,  etc.,  terminal  auestliesia  will  be  sufficient, 
and  if  the  solution  is  injected  properly,  perfect  anesthesia  will  follow.  Whereas 
if  the  operation  is  for  the  removal  of  an  epithelioma,  or  for  some  other  condi- 
tion which  iuA'olves  not  only  the  soft  structures,  but  may  extend  to  the  bone,  so 
that  some  part  of  the  bone  may  necessarily  have  to  be  removed,  it  is  far  better  to 
employ  nerve  blocking  than  it  is  the  terminal  method.  The  operator  must  be  his 
own  judge  in  deciding  whether  it  is  better  to  select  nerve  blocking  or  terminal 
anesthesia,  and  his  decision  should  be  in  accordance  with  the  amount  and  kind 
of  tissue  involved. 

The  deep  nerve  blocking  injections,  employed  for  blocking  the  various 
regions  of  the  face,  depend  upon  the  site  of  the  operation,  and  Avhethei'  or 
not  the  superficial  or  deep  tissues  are  inA'oh'ed.  For  example,  if  the  operatioii 
be  for  harelip,  the  nerA^e  blocking  injections  avouIcI  be  a  right  and  left  extra- 
oral  or  intraoral,  infraorbital.  Two  mils  (c.c.)  of  the  solution  Avould  be  in- 
jected at  each  infraorbital  foramen.  These  two  injections  will  anesthetize  the 
entire  upper  lip  as  well  as  the  skin  and  other  soft  structures  l)eneath  the  Iavo 
infraorbital  foramina  and  the  lateral  Avails  of  the  nose.  If  the  operation  is  for 
the  removal  of  a  mole  or  nevi  situated  beneath  the  infraorbital  foramen  or 
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lateral  to  the  side  of  the  nose,  only  one  infraorbital  injection  is  necessary. 
If  the  operation  is  for  the  removal  of  an  epithelioma  of  the  lower  lip,  then  the 
injections  would  be  given  to  block  the  inferior  dental  nerve  on  the  right  and 
left  sides. 

The  lower  lip  may  be  involved  to  a  considerable  extent  by  the  epithelioma, 
and  in  many  cases  it  is  necessary  to  block  the  branches  from  the  cervical 
plexus,  in  addition  to  the  blocking  of  the  two  inferior  dentals.  The  branches 
from  the  cervical  plexus  are  blocked  by  either  nerve  blocking  or  pref- 
erably by  the  terminal  anesthesia  method  which  is  accomplished  by  infiltrat- 
ing the  skin  and  other  tissues  beneath  the  area  of  the  epithelioma. 

If  the  operation  is  for  plastic  surgery  of  the  nose,  whereby  the  nose 
will  be  changed  in  shape,  such  as  the  grafting  of  a  piece  to  restore  the  bridge, 
or  the  removal  of  excess  bone  which  forms  the  so-called  "hump"  nose,  or  the 
grafting  of  skin  from  the  arm  or  the  finger  to  form  the  nose,  deep  terminal 
anesthesia  of  the  part  is  in  most  cases  highly  satisfactory.  In  case  the  opera- 
tion should  involve  only  the  soft  structures,  then  terminal  anesthesia,  can  be 
employed  by  making  the  terminal  injections  by  the  circular  method,  as  is 
illustrated  in  Fig.  473. 

The  technic  for  anesthetizing  the  lower  or  upper  lip  by  the  circular  method 
is  to  surround  the  operative  field  by  a  zone  of  anesthesia,  inserting  the  needle 
entirely  outside  the  limitations  of  the  growth.  The  needle  should  be  advanced 
until  it  strikes  the  periosteum,  injecting  continuously  from  the  time  it  enters 
the  skin  until  the  periosteum  has  been  reached,  in  order  to  eliminate  pain  in- 
cident to  the  insertion  of  the  needle.  The  needle  is  withdrawn,  and  the  injections 
are  repeated  as  often  as  necessarj^,  the  number  of  times  depending  on  the 
growth  to  be  removed.     (See  page  673  for  technic.) 

If  the  operator  so  desires,  he  can  block  the  second  or  third  divisions  of  the 
fifth  nerve  by  either  the  intraoral  or  extraoral  method,  instead  of  by  the  infra- 
orbital or  terminal  injections. 

Nerve  Blocking  for  Removal  of  Tumors. — There  is  no  place  on  the  body 
where  a  tumor  will  vary  from  benign  to  malignant  more  than  is  the  case 
of  the  tissues  of  the  face  and  jaws.  We  are  aware  of  the  fact  that  an  epi- 
thelioma located  on  the  lip,  is  highly  malignant.  The  form  of  sarcoma  of  the 
jaw  called  epulis  is  of  a  low  malignant  type,  whereas  osteosarcoma  is  highly 
malignant.  The  writer's  object  in  making  these  statements  is  to  point  out 
that  the  operator  must  be  competent  to  make  the  various  nerve  blocking  in- 
jections before  he  attempts  the  operation,  in  view  of  the  fact  that  the  operation 
may  involve  greater  tissue  than  he  anticipated  at  the  beginning,  and  for  that 
reason,  if  he  can  not  block  the  deep  tissues,  he  must  then  resort  to  general 
anesthesia.  T'ndoubtedly,  this  one  feature  has  caused  trouble  for  the  reason 
that  tlie  oral  surgeon  or  dciilist  iiian\'  limes  only  i-eino\-es  a  ])art  of  some 
malignant  growth  under  local  anesthesia,  1  lierefoi-e.  leaving  lissue  which  tells 
the  story  at  a  fntniv  lime.  A  local  aneslhetie  used  in  lliis  inaiiiier  is,  of  course, 
a  detriment,  and  it  is  (|ui1e  1i-ue  we  could  lake  advantage  of  many  good  mcth- 
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Otis,  if  we  so  desired,  l)iit  if  loenl  aiii'slliesin  is  iililized  in  any  such  manner,  it 
does  not  speak  so  nnu-li  against  this  efficient  method,  as  it  casts  a  reflection  on 
the  knowledge  and  tlie  ability  of  the  operator  who  misused  it. 

If  the  operator  is  not  thoroughly  satisfied  with  his  diagnosis  as  to  whether 
the  growth  is  malignant,  he  should  by  no  means  tinker  with  a  pathologic 
condition  which  may  involve  the  tissues  to  any  great  extent.  The  physical 
and  mental  condition  of  the  patient  may  be  such  as  to  demand  general  anes- 
thesia. This  holds  true  particular!}'  for  highly  malignant  growths,  such  as  os- 
teosarcoma, or  sarcoma  of  the  submaxillar}^  bones,  or  carcinoma  of  the  lip 
and  tongue.  Local  anesthesia  has  the  great  advantage  for  the  operator  in 
securing  a  much  earlier  consent  to  operate  than  is  many  times  possible  with  a 
general  anesthetic,  and  not  only  this,  but  many  operations  can  be  performed 
in  two  stages,  which  is  extremely  advantageous  in  order  to  lessen  the  amount 
of  hemorrhage. 


CHAPTER  XII 

THE  NERVE  BLOCKING  METHOD  FOR  ORAL  AND 
DENTAL  SURGERY 

Block  anesthesia  has  already  been  defined  as  the  method  of  rendering  the 
area  of  operation  insensitive  to  pain  by  blocking  all  sensory  nerve  branches 
supplying  it  through  the  medium  of  a  local  anesthetic.  This  is  truly  nerve 
blocking  and  is  accomplished  by  injecting  the  solution  in  or  near  the  nerve 
trunk,  while  the  other  methods  classified  under  nerve  blocking  are  modifica- 
tions.    (See  diagram  on  page  194.) 

The  blocking  of  nerve  trunks  for  oral  and  plastic  surgery,  operative 
dentistry,  as  well  as  other  numerous  head  and  neck  operations,  has  advanced 
to  such  an  extent  that  all  the  injections  can  now  be  given  by  following  a 
definite  technic.  The  nerve  branches  supplying  the  jaws,  face,  neck  and 
scalj)  have  in  most  cases  a  definite  location,  and  when  the  operator  once  un- 
derstands and  has  mastered  the  technic,  little  or  no  difficulty  is  encountered 
in  ]3roducing  a  rapid  and  complete  anesthesia. 

Nerve  blocking  for  oral  and  plastic  surgery  and  operative  dentistry  is 
divided  into  two  divisioiis,  tlius: 

1.  Intraoral  method. 

2.  Extraoral  method. 

INTRAORAL  METHOD 

The  intraor-al  method  is  that  manner  of  blocking  the  various  nerve  branches 
by  way  of  the  oral  cavity.  The  needle  is  inserted  into  the  tissues  at  various 
definite  locations  which  depend  upon  the  nerve  or  nerve  branches  to  be 
blocked.  The  intraoral  method  of  nerve  blocking  is  of  unlimited  value  to  the 
dental  practitioner,  and  will  be  used  much  oftener  than  the  extraoral  method. 
The  technic  for  injections  by  the  intraoral  method  for  blocking  the  various 
nerve  branches  of  the  second  division  of  the  fifth  nerve,  which  supplies  the 
upper  jaw  and  immediate  region,  has  been  more  difficult  to  perfect  and  mas- 
ter tha)i  the  injections  for  blocking  the  lower  jaw.  The  nerves  which  supply 
the  superior  maxillary  region  are  more  complicated  in  their  origin  and  dis- 
tribution than  those  supplying  the  region  of  the  lower  jaw.  The  anatomic 
arrangement  of  these  nerves  has  made  them  difficult  of  access,  and  this  has 
complicated  the  problem  of  working  out  a  definite  technic  whereby  they  can 
be  blocked  with  accuracy.  The  operator  may  rest  assured  that  if  he  injects  the 
solution  in  the  proper  location,  anesthesia  will  be  secured. 

Failure  in  most  cases  indicates  a  lack  of  knowledge  of  anatomy  and  the  tech- 
nic.   Nerve  Mocking  as  it  is  today,  enjoying  its  modern  'perfection  of  technic,  has 
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placed  a  ]ianii](ss  mflhod  at  IIk  dour  of  crcni  ond  siiri/coii  and  denlisl  llnd  Is 
of  inestimable  value,  and  if  appVud  in  an  inielliyent  manner  is  practically  void 
of  elanejer  or  complications,  and  vUl  in  nearly  every  case  relieve  the  patient  of 
all  pain  accompanying  oral  surgery  and  dental  oper<dions,  and  it  deserves  the 
most  careful  consideration  of  every  conscientious,  progressive  member  of  the 
dental  profession. 

Indications  for  Intraoral  Method 

(A)  For  oral  surgery  operations  not  complicated  by  infection,  pus,  etc., 
such  as: 

1.  Removal  of  teeth. 

2.  Resections  of  alveolar  process. 

3.  Opening  aiid  treating-  the  superior  maxillary  sinus. 

4.  Removal  of  an  epnlis,  cyst,  or  raniila. 

5.  Trimming  gnm  tissue. 

6.  Suturing. 

7.  Removal  of  impacted  teeth. 

8.  Curettement  of  tooth  sockets. 

9.  Removal  of  fragments  of  necrosed  l)one. 

10.  Cleft  palate  (on  adult). 

11.  Harelip  (on  adult). 

12.  Removal  of  pulp  stones. 

13.  Entering  pulp  chamber  to  relieve  congestion  and  pressure. 

14.  Also  other  operations  coming  under  the   ol)servation  of  the  oral  sur- 
geon and  dentist. 

(B)  For  operative  dentistry,  such  as: 

1.  Cavity  preparation  for  all  classes  of  sensitive  cavities. 

2.  Preparation  of  teeth  for  crown  and  bridge  work. 

3.  Extirpation  of  pulps. 

4.  Desensitizing  soft  palate  for  taking  impressions  for  a  denture. 

5.  Treatment  of  erosion. 

6.  Application  of  ligatures. 

7.  Application  of  separator. 

8.  Application  of  rubber  dam  or  cervical  clamps  for  cervical  cavities. 

(C)  In  periodontia  and  pyorrhea  alveolaris  operations,  such  as: 

1.  Scaling  and  curetting  pyorrheal  roots  and  sockets. 

2.  Excising  or  cauterizing  gum  flaps  Avhich  would  retain  infection. 

3.  Treatment  of  pathologic  conditions  of  the  peridental  membrane  and 
applications  of  strong  acids  to  dissolve  carious  bone  in  sockets. 

Contraindications  for  Intraoral  Method 

1.  In  any  cases  where  considerable  infection  is  present,  it  would  be  un- 
wise to  insert  the  needle  into  the  tissue  if  pus  is  present. 

2.  In  case  the  tissues  are  highlv  inflamed  and  swollen. 
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3.  In  case  the  jaws  can  not  be  opened  sufficiently  wide  to  insert  the  needle, 
owing  to  inflammation  and  pain. 

4.  In  case  there  is  extensive  trauma,  as  following  an  injury. 

6.  Deep  nerve  blocking  injections  should  never  be  attempted  by  an  op- 
erator who  is  not  familiar  with  the  anatomy,  rules  for  asepsis  and  each  step 
of  the  technic.  Failure  in  most  instances  is  due  to  the  operator's  faulty 
teehnic  and  imperfection  of  methods. 

EXTRAORAL  METHOD 

The  extraoral  method  of  blocking  the  various  nerve  branches  is  accom- 
plished by  the  insertion  of  the  needle  through  the  skin  from  the  exterior.  This 
method  is  of  unquestionable  value  to  the  oral  and  plastic  surgeon.  The  gen- 
eral practitioner  of  dentistry  meets  occasional  cases  wherein  the  extraoral 
method  would  be  far  superior  to  the  intraoral  method  as,  for  example,  the 
blocking  of  the  anterior  superior  alveolar  nerve  which  supplies  the  upper  cen- 
tral, lateral,  and  cuspid  teeth.  To  block  this  nerve  intraorally  the  needle  is 
inserted  into  the  mucous  fold  to  the  buccal  of  the  apex  of  the  upper  second 
bicuspid  tooth.  If  there  is  extensive  inflammation  present,  such  as  an  acute 
alveolar  abscess,  it  is  not  good  practice  to  insert  the  needle  through  tissue 
of  this  character.  In  such  a  case  the  blocking  is  best  accomplished  by  injecting 
the  solution  at  the  infraorbital  foramen  by  the  extraoral  method  (for  tech- 
nic, see  page  494).  This  is  only  one  example  in  which  the  extraoral  method  is 
indicated  over  the  intraoral  method.  (See  ''Contraindications  for  Intraoral 
Method"  and  "Indications  for  Extraoral  Method,"  this  Chapter.) 

It  has  been  the  writer's  experience  in  giving  clinics  to  observe  the  fact 
that  nearly  every  dentist  hesitates  in  making  extraoral  injections.  The  author  has 
asked  a  number  why  they  felt  reluctant  to  employ  this  method  in  cases  where  it 
was  indicated,  and  in  most  cases  their  answer  has  been  that  they  were  afraid  they 
did  not  understand  the  technic  and  would  make  a  mistake.  However,  the  same 
operator  has  no  hesitancy  in  inserting  a  short  needle  into  the  gum  tissue  around 
a  tooth  and  injecting  a  quantity  of  solution  as  employed  in  the  old  way.  The 
dentist  should  not  hesitate  to  resort  to  the  nerve  blocking  injections  by  the  extra- 
oral  method  if  he  understands  each  step  of  the  technic.  The  writer  has  no  more 
hesitancy  in  making  a  deep  injection  by  the  extraoral  method  than  the  mere 
inserting  of  a  hypodermic  needle  into  the  arm  for  medicinal  medication.  This 
method  has  its  indications  and  contraindications  just  the  same  as  any  other 
division  of  local  anesthesia,  and  to  accomplish  the  most  from  it  the  operator 
should  utilize  it  to  the  best  advantage,  and  use  it  in  those  cases  in  which  it  is 
indicated  with  just  as  much  ease,  and  make  the  injections  as  accurately,  as 
those  under  the  intraoral  method.  Once  the  technic  is  mastered  the  operator 
will  find  the  extraoral  method  of  blocking  just  as  easy  to  accomplish  as  the 
intraoral  blocking.  If  the  operator  is  thoi'oughly  familiar  with  the  technic  of 
both  extra-  and  iii1  rfioffil  nictli(Hls,  lie  cjiii  ficcoiiiplisli  much  more  with  block 
anesthesia,  and  such  an  jijiplif-nl  ion  coNcrs  an  immense  field. 
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It  has  been  the  writer's  pleasui'e  to  give  iiislnid  ion  to  a  ]iiinil)er  of  oral 
and  dental  surgeons,  eye,  ear,  nose  and  throat  specialists,  who  entered 
Army  service,  and  block  anesthesia  in  its  different  phases  proved  of  great 
value  in  many  operations,  and  the  soldiers  appreciated  it.  These  operators  were 
instructed  first  in  anatomy.  First,  the  osteology  was  given,  followed  by  in- 
struction on  specially  prepared  wet  anatomic  specimens ;  underlying  funda- 
mentals of  anesthetics;  lectures  on  the  allied  medical  subjects,  followed  by 
clinical  instruction  upon  patients. 

Indications  for  Extraoral  Method 

1.  In  case  the  operation  involves  an  extensive  area  which  can  be  blocked 
by  anesthetizing,  for  example,  the  second  and  third  divisions  of  the  fifth 
cranial  nerve. 

2.  In  ease  considerable  infection  and  pus  are  present  within  the  oral 
cavity. 

3.  In  case  the  tissues  Avithin  the  oral  cavity  are  highly  inflamed  and 
swollen. 

4.  In  case  there  is  extensive  trauma,  laceration,  gunshot  or  shell  wound. 

5.  For  the  reduction  of  a  fracture,  bandaging  and  splinting  if  accom- 
panied by  inflammation,  and  infection. 

6.  For  removal  of  necrosed  bone. 

7.  In  case  the  jaws  can  not  be  opened  sufficiently  wide  to  insert  the 
needle  by  the  intraoral  method. 

8.  For  the  removal  of  tumors  which  involve  an  extensive  area. 

9.  The  extraoral  method  is  valuable  many  times  for  operative  dentistry, 
as,  for  example,  the  blocking  of  the  anterior  superior  dental,  superior  labial, 
lateral  nasal  and  inferior  palpebral  nerves  at  the  infraorbital  foramen,  the 
posterior  superior  dental  branch,  etc. 


CHAPTER  XIII 

BLOCK    ANESTHESIA;    INDICATIONS    AND    CONTRAINDICA- 
TIONS;   PRECAUTIONS   NECESSARY   WHILE    OPER- 
ATING UNDER   BLOCK   ANESTHESIA 

It  is  the  duty  of  the  general  surgeon,  oral  surgeon,  dentist,  or  profes- 
sional anesthetist  to  select  carefully  the  anesthetic  or  method  to  be  employed 
in  each  individual  case,  and  it  must  be  remembered  that  in  certain  cases  local 
anesthesia  is  contraindicated  the  same  as  general  anesthesia.  The  oral  sur- 
geon or  dentist,  Avho  desires  to  render  the  greatest  service,  should  familiarize 
himself  with  all  the  different  modern  methods  of  producing  both  general  and 
local  anesthesia,  and  then  employ  these  methods  when  they  are  indicated. 
When  an  operator  takes  this  broad  view  of  the  subject  of  anesthesia  he  will 
render  a  greater  service  to  humanity  than  the  operator  who  tries  to  make  all  his 
patients  adapt  themselves  to  a  single  method.  With  the  scientific  administration 
of  nitrous  oxid-oxygen  with  a  modern  apparatus  and  through  the  medium  of 
block  anesthesia,  practically  all  cases  for  oral  surgery  and  dental  operations  can 
be  successfully  operated. 

BLOCK  ANESTHESIA;  INDICATIONS  AND  ADVANTAGES 

1.  In  case  the  administration  of  a  general  anesthetic  is  unusually  diffi- 
cult, as  for  operations  upon  the  jaws,  or  plastic  operations  upon  the  face, 
wherein  the  proper  nerve  blocking  injections  are  of  great  advantage. 

2.  In  case  no  anesthetist  is  present  to  properly  administer  a  general 
anesthetic. 

3'.  In  short,  simple  operations,  local  anesthesia  is  indicated  over  ether 
or  chloroform  anesthesia.  However,  if  a  general  anesthetic  be  employed, 
nitrous  oxid-oxygen  is  the  general  anesthetic  of  choice.  In  making  this  state- 
ment with  reference  to  short  operations,  the  reader  must  not  be  led  to  be- 
lieve that  block  anesthesia  is  employed  only  for  short  operations,  for  such 
is  not  the  case,  as  anesthesia  can  be  maintained  over  a  period  of  two  or  three 
hours,  or  even  longer,  if  desired,  the  duration  of  the  anesthesia  being  con- 
trolled by  the  vaso-constricting  content  of  the  injecting  solution. 

4.  Local  anesthesia  is  indicated  in  operations  in  which  it  is  better  to 
have  a  bloodless  or  almost  bloodless  field. 

5.  Local  anesthesia  is  of  great  value  to  control  postoperative  pain  within 
the  operated  part.  Local  anesthesia  will  block  the  postoperative  pain  or,  at 
least,  lessen  it  until  the  return  of  sensation.  Quiiiin  and  urea  are  employed 
extensively  for  this  purpose  by  some  operators. 
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6.  Block  anesthesia  is  of  p'reat  advaiilaue  in  general  and  oral  snri>ery 
operations  to  eari-y  the  ]ia1ient  over  a  iiunil)er  of  ijaiiil'iil  i)()s1(>|)rra1  i\e  honrs 
into  comfort. 

7.  Patients  who  have  heen  operated  under  block  anesthesia  can  in  most 
instances  be  discharged  immediately,  provided  the  operation  be  a  minor  one. 

8.  When  nerve  blocking  injections  are  made  by  skilled  hands,  with  the 
proper  qnantity  and  percentage  of  solution  injected,  they  are  not  associated 
with  any  grave  danger,  as  is  the  case  many  times  if  a  general  anesthetic  be 
employed.     This  is  particularly  true  of  ether  and  chloroform. 

9.  The  surgical  convalescence,  general  physical  condition  of  the  patient, 
and  postoperative  recovery  are  not  so  often  disturbed  as  is  the  case  in  many 
instances  following  general  anesthesia. 

10.  It  is  indicated  in  many  cases  in  which  it  is  possible  to  completely 
block  all  nerve  communications  to  the  part  to  be  operated  upon  and  render 
it  completely  insensitive. 

11.  It  is  indicated  in  those  patients  who  possess  a  strong  personal  objec- 
tion to  the  loss  of  consciousness. 

12.  In  individuals  w^ho  possess  a  tumor  or  growth,  whereby  a  small  sec- 
tion can  be  removed  for  microscopic  examination,  it  is  indicated,  and  many 
times  the  patients  will  submit  to  a  much  earlier  operation  under  local  anes- 
thesia than  if  general  anesthesia  is  employed. 

13.  The  duration  of  anesthesia  may  be  changed  in  accordance  with  the 
amount  of  the  vaso-constricting  agent  employed.  This  is  of  great  advantage 
for  various  prolonged  oral  surgery  operations,  such  as  the  surgical  removal  of 
teeth,  alveolectomy,  reduction  of  a  fracture,  splinting,  antrum  cases,  tonsillec- 
tomy, impacted  third  molars,  etc. 

14.  The  long  duration  of  block  anesthesia  permits  the  operator  to  take  his 
time  with  the  operation  which  gives  him  the  opportunity  to  utilize  all  of  his  skill 
while  operating. 

15.  It  is  an  advantage  to  the  operator  to  have  an  open  field  during  the 
operation,  which  is  the  case  in  block  anesthesia,  while  with  general  anes- 
thesia, many  times,  the  anesthetic  mask  has  to  be  reapplied,  in  order  to  keep 
the  patient  anesthetized  for  oral,  throat,  and  plastic  operations  on  the  face. 
However,  the  reapplication  of  the  anesthetic  mask  is  not  necessary  when 
modern  appliances  are  employed,  as,  for  example,  when  the  insufflation  intra- 
tracheal tube  or  mouth  tube  are  utilized. 

16.  Large  or  small  areas  may  be  anesthetized,  depending  upon  the  nerve 
or  nerve  branches  blocked. 

17.  Anesthesia  is  secured  of  infected  or  iniiamed  areas  by  blocking  the 
nerve  branch  in  healthy  tissue  at  a  point  distant  from  the  operative  field. 

18.  Intraoral  nerve  blocking  injections,  when  skillfully  made,  are  without 
pain  because  the  needle  is  inserted  into  the  mucous  membrane  and  connective 
tissue.  The  extraoral  injections  can  be  made  without  any  appreciable  pain 
by  making  a  preliminary  injection  into  the  skin  with  a  fine  sharp  needle. 
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19.  One  or  two  insertions  of  the  needle  will  block  an  operative  field,  de- 
pending upon  the  nature  of  the  operation  and  the  area  to  be  blocked. 

20.  Cooperation  of  the  Patient. — It  is  well  known  that  this  is  of  material 
advantage  to  the  operator  because  he  can  operate  with  ease,  and  complete 
the  operation  with  a  minimum  amount  of  laceration  and  without  the  inspira- 
tion of  blood  and  mucus. 

21.  Safety. — Nerve  blocking,  when  properly  executed,  is  in  most  cases 
safer  than  any  general  anesthetic  Avhere  a  deep,  prolonged  anesthesia  is  re- 
quired. 

22.  Control. — The  operator  has  a  certain  amount  of  control  over  his  anes- 
thesia by  injecting  the  proper  amount.  He  also  has  control  of  the  specific 
gravity,  the  isotonicity  of  the  solution,  and  the  amount  of  the  vaso-constricting 
agent  to  prevent  too  rapid  absorption. 

23.  Simplicity. — Various  nerve  blocking  injections,  both  extraoral  and 
intraoral,  can  be  easily  made,  provided  the  operator  is  thoroughlj'  familiar  with 
his  anatomy  and  the  technic  of  injections. 

24.  Efficiency. — In  many  cases  operations  coming  under  the  domain  of  the 
oral  and  dental  surgeon  can  be  performed  successfully  under  some  form  of 
local  anesthesia,  provided  the  injections  have  been  properly  made.  However, 
in  many  cases  nitrous  oxid-oxygen  anesthesia  is  preferable. 

25.  After-Effects. — Patients  who  have  been  operated  upon  under  nerve 
blocking  seldom  suffer  any  postoperative  effects,  such  as  headaches,  nausea, 
retching  or  vomiting.  This  is  of  exceptional  value  in  case  the  patient  has  been 
operated  upon  for  fracture  of  the  jaw. 

26.  Complications. — No  complications  follow  the  operation  as  a  result  of 
block  anesthesia  injections,  such  as  pneumonia,  or  renal  conditions,  hence 
it  is  most  desirable  in  the  aged. 

27.  Effect  on  Immunity. — Ether  or  chloroform  anesthesia  greatly  reduces 
the  i^atient's  resistance  against  pyogenic  bacteria  and  pneumococci,  which  is 
avoided  in  local  anesthesia. 

28.  The  cost  of  producing  block  anesthesia  is  far  less  than  that  of  any 
known  general  anesthetic. 

29.  If  the  part  has  ])een  completely  blocked,  no  traumatic  surgical  shock 
is  produced. 

30.  If  it  is  employed  in  septic  eases  the  action  on  the  human  organism 
and  the  elimination  from  the  system  are  far  less  than  from  the  general  anes- 
thetic, such  as  ether  and  chloroform. 

31.  Local  anesthesia  lessens  the  i)ossibility  of  the  patient  swallowing  blood 
and  mucus  during  an  oral  operation. 

32.  The  ])fi1i('ii1  f'Hii  ('oojx'i-itp  with  the  operator  and  assist  with  the  op- 
eration. 

?/.'>.  The  tissues  can  be  handled  more  eai-efnily,  thereby  lessening  the 
amount  of  trauma  and  laceration. 
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34.  Nerve  blocking,  -when  combined  with  general  anesthesia  plus  other 
factors,  blocks  all  afferent  impnises,  thus  bringing  about  anoci-association. 
Nerve  blocking  is  one  of  the  important  steps  in  producing  anoci-association. 

35.  Nerve  blocking  prevents  all  reflexes  from  reaching  contiguous  parts 
or  painful  impulses  originating  at  the  site  of  operation,  thereby  causing  less 
after-action. 

36.  The  preoperative  preparation  of  the  patient  is  not  so  important  for 
nerve  blocking  for  oral  surgery  cases,  as  is  the  case  for  general  anesthesia. 

37.  When  a  patient  has  been  operated  upon  successfully  under  block 
anesthesia,  as  a  rule,  he,  or  she,  as  the  case  may  be,  will  readily  submit 
to  future  operations  because  confidence  has  been  gained,  and  such  patients 
are  aware  of  the  fact  that  they  can  l^e  operated  upon  without  suffering  pain, 
and  yet  remain  conscious. 

38.  Nerve  blocking  is  a  convenient  method  to  be  used  at  the  bedside  of 
a  patient  in  the  hospital  or  home. 

39.  It  elevates  dentistry  and  makes  better  oral  surgeons  and  dentists, 
because  with  pain  eliminated  a  better  service  Avill  be  rendered. 

BLOCK  ANESTHESIA:     CONTRAINDICATIONS  AND  DISADVANTAGES 

Block  anesthesia  is  contraindicated  for  certain  operations  and  with  cer- 
tain individuals.  These  contraindications  and  disadvantages  may  be  summed 
up  as  follows: 

1.  "With  young  children,  unless  the  confidence  of  these  little  patients  can 
be  secured. 

2.  On  patients  suffering  from  epilepsy. 

3.  Upon  highly  neurotic  or  nervous  individuals  whose  confidence  cannot 
be  obtained. 

4.  For  operation  of  a  part  whose  nerve  supply  it  is  impossible  to  block 
without  inserting  the  needle  into  inflamed  or  infected  tissue.  If  the  needle 
is  inserted  through  infected  tissue  it  is  liable  to  inoculate  healthy  tissue. 

5.  In  case  the  patient  is  suffering  intense  pain  caused  by  some  path- 
ologic condition,  local  anesthesia  should  not  be  employed  unless  a  prelimi- 
nary sedative  is  given.    In  most  cases  general  anesthesia  is  indicated. 

6.  Local  anesthesia  is  contraindicated  with  tissues  of  low  vitality.  The 
additional  trauma  caused  by  injecting  the  solution  may  still  lower  the  tissue 
vitality.  On  the  other  hand,  the  low  vitality  of  the  patient  may  contra  in- 
dicate general  anesthesia;  therefore,  after  all,  local  anesthesia  may  be  the 
method  of  choice. 

7.  With  patients  suffering  from  severe  heart  lesions,  such  as  aortic  or 
mitral  regurgitation,  myocarditis,  with  threatened  dilatation,  or  in  indi- 
viduals possessing  a  broken  compensation,  or  in  extreme  cases  of  arterio- 
sclerosis, with  increased  blood  pressure,  local  anesthesia  should  be  used  with  cau- 
tion.   In  case  local  anesthesia  is  employed,  the  solution  should  contain  a  smaller 
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amount  of  the  vaso-constricting  agent,  epinephrin,  than  the  solution  for  the 
healthy  individual.  In  many  of  these  cases  block  anesthesia  is  safer  than  a 
general  anesthetic,  when  produced  by  skilled  hands,  slowly  injecting  the  proper 
percentage  and  quantity  of  solution.  With  these  patients  local  anesthetics 
should  be  given  wath  caution. 

8.  When  the  patient  has  a  strong  personal  objection  or  dislike  to  re- 
maining conscious  during  the  operation. 

9.  A  patient  who  is  anemic,  possessing  a  lowered  vitality  and  resistance, 
w^ho  is  very  apprehensive,  often  suffers  mental  strain,  and  yet  free  from 
actual  pain,  may  pass  into  a  stage  of  syncope  or  collapse.  Local  anesthesia 
with  these  individuals  should  be  given  with  caution. 

10.  A  j)atient  who  has  suffered  considerably  with  some  severe  pathologic 
condition,  and  may  be  in  a  state  of  general  infection,  is  not  by  any  means 
the  ideal  patient  for  nerve  blocking  for  the  performance  of  a  severe  or  pro- 
longed operation. 

11.  Operations  performed  under  nerve  blocking  upon  pregnant  Avomen 
should  be  given  the  greatest  consideration,  avoiding  all  pain  and  mental  ex- 
citement.   When  this  is  done  they  are  ideal  patients  for  block  anesthesia. 

12.  If  the  operator  is  unable  to  vouch  for  the  purity  of  the  injecting 
solution,  or  the  asepsis  and  thorough  cleanliness  of  the  apparatus,  or  if  he 
is  not  positive  he  is  familiar  with  the  technic,  local  anesthesia  is  certainly 
contraindicated. 

13.  One  of  the  greatest  disadvantages  of  block  anesthesia  is  the  psychic 
effect  produced  upon  the  patient.  As  the  patient  is  conscious,  he  is  aware  of 
everything  that  is  going  on  about  the  operation  and  can  hear  the  conversa- 
tion betAveen  the  operator  and  his  assistant;  therefore,  nerve  blocking  in- 
hibits physical  pain  but  does  not  eliminate  psychic  fear  and  strain  which 
are  removed  under  general  anesthesia. 

14.  Local  anesthesia  should  not  be  used  for  the  removal  of  a  malignant 
lumor  unless  the  operator  is  positive  it  is  restricted  to  a  small  circumscribed 
area.  If  the  operator  is  doubtful  as  to  its  limitations,  the  operation  may  ex- 
tend beyond  the  area  anesthetized  and  into  tissue  which  would  be  difficult 
or  impossible  to  further  block  with  a  local  anesthetic,  and  after  ^.ll  one  may 
have  to  resort  to  a  general  anesthetic. 

15.  Local  anesthesia  should  not  be  used  on  individuals  for  operations  of 
such  a  nature  that  they  Avill  demand  a  very  large  quantity  of  the  solution. 
The  patient  should  never  be  subjected  to  an  enormous  quantity  of  solution, 
especially  if  his  physical  condition  contraindicates  such  a  procedure.  Nitrous 
oxid-oxygen  should  be  administered. 

16.  Injection  of  the  solution  may  cause  circulatory  disturbances  and 
faintness,  which  may  be  due  partly  to  the  patient's  apprehension,  although 
the  patient  in  most  cases  blames  the  drug  that  is  injected. 
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PRECAUTIONS  NECESSARY  WHILE  OPERATING  UNDER  BLOCK 

ANESTHESIA 

The  writer  wishes  to  impress  the  operator,  who  has  had  little  or  no  ex- 
perience in  operating  under  block  anesthesia,  with  the  importance  of  ex- 
ercising- care  during  the  performance  of  certain  operations.  An  operator 
may  unthinkingly  overlook  some  important  factors  and  as  a  result  may  cause 
postoperative  complications.  The  operator  must  always  remember  that  the 
tooth  or  part  operated  is  blocked  as  far  as  pain  is  concerned ;  therefore, 
he  must  ever  be  on  his  guard,  especially  in  operative  dentistry.  In  the  grind- 
ing and  shaping  of  a  tooth  for  a  crown  or  bridge  abutment,  the  revolving  stone 
must  not  be  held  in  contact  too  long  with  the  tooth  structure  for  fear  of 
generating  heat  which  would  have  a  destructive  action  upon  the  life  of  the 
pulp.  The  stone  should  he  held  in  contact  with  the  tooth  for  only  a  few 
seconds  at  a  time,  and  during  such  a  procedure  it  is  advisable  to  keep  a  stream 
of  cold  air  or  water  in  contact  with  the  stone  and  tooth. 

Another  instance  in  which  care  must  be  taken  is  in  cavity  preparation, 
especially  for  the  young  individual.  The  best  of  operators  will  occasionally 
expose  the  pulp  even  if  no  anesthetic  is  employed ;  to  make  an  exposure  there- 
fore, if  the  tooth  is  blocked  and  is  insensitive  to  pain,  it  is  very  easy  with 
a  sharp  chisel  or  bur.  The  age  of  the  patient,  the  anatomy  of  the  tooth, 
the  depth  of  the  cavity,  and  the  possible  amount  of  pulp  recession,  with  the 
formation  of  secondary  dentin,  must  always  be  considered.  In  excavating 
deep  cavities,  great  care  should  be  taken  in  order  to  prevent  pulp  exposure 
unless  such  a  procedure  is  desired  by  the  operator.  A  deep  cavity  which  has 
been  prepared  under  a  local  anesthetic  should  never  be  filled  immediately,  or, 
in  other  words,  while  the  nerve  supply  to  the  tooth  is  blocked,  unless  the 
operator  takes  due  precaution  in  the  placing  of  a  base  which  is  a  noncon- 
ductor. If  the  operator  is  in  doubt  as  to  the  close  proximity  of  the  cavity 
to  the  pulp,  he  should  insert  some  soothing  dressing,  such  as  phenol,  then 
carefully  seal  the  cavity,  and  when  the  patient  returns  for  the  next  sitting 
carefully  examine  the  cavity  before  inserting  the  permanent  filling.  Gutta 
percha  or  temporary  stopping  only  should  not  be  placed  in  cavities  which 
may  prove  hypersensitive  after  the  anesthesia  disappears  without  first  insert- 
ing a  soothing  dressing.  Due  caution  should  be  observed  in  forcing  the  rub- 
der  dam  clamp  or  the  ligature  upon  the  delicate  gingival  tissue  and  peri- 
dental membrane.  Injury  can  be  easily  produced  to  these  tissues  while  the 
part  is  blocked.  The  separation  of  teeth  by  the  mechanical  separator,  if  not 
slowly  and  cautiously  done,  may  result  in  the  death  of  a  pulp,  fracture  of  a 
tooth,  or  cause  extreme  postoperative  soreness.  The  testing  out  of  the  area 
blocked  to  ascertain  whether  or  not  deep  anesthesia  has  been  secured  prior 
to  operating  should  be  carefully  done.  A  lancet  or  other  sharp  instrument 
should  not  be  forced  into  the  peridental  membrane  unless  the  tooth  or  teeth 
are  to  be  extracted.    In  testing  out  the  teeth  for  operative  dentistry,  such  as 


216  BLOCK   ANESTHESIA   AND    ALLIED    SUBJECTS 

shaping  tliem  for  abutments,  pulp  removal,  cavity  preparation,  etc.,  sharp 
pressure  can  be  exerted  upon  the  gum  tissue  near  the  position  occupied  by  the 
apex  of  the  tooth  with  some  blunt  instrument,  such  as  foil  carriers,  or  operat- 
ing can  be  cautiously  started.  Upon  the  first  intimation  that  pain  is  being 
inflicted,  it  should  prove  to  the  operator  that  the  part  is  not  completely 
blocked  which  Avill  necessitate  his  waiting  a  few  minutes  longer  in  order  to 
give  the  anesthetic  more  time  to  produce  deeper  anesthesia,  or  that  the  solu- 
tion has  been  improperly  injected. 

There  are  some  operators  who  contend  that  the  use  of  a  pain  relieving 
agent  for  sensitive  cavity  preparation  is  not  justified,  inasmuch  as  it  takes 
away  the  pain  factor  which  is  a  valuable  aid  in  enabling  the  operator  to  know 
how  near  he  has  approached  the  pulp.  However,  in  the  opinion  of  the  writer, 
this  argument  does  not  always  hold  good,  for  the  reason  that  a  certain  per- 
centage of  pulps  die  in  cases  where  no  pain  relieving  agent  has  been  employed. 
Block  anesthesia  is  the  method  for  the  careful  operator  and  not  for  the  one 
who  disregards  thoroughness  for  speed.  More  care  should  be  exercised  while 
preparing  cavities  or  shaping  teeth  for  bridge  work  under  anesthesia  than 
without  it.  Modern  and  efficient  methods  for  the  alleviation  of  pain  are  at 
the  service  of  every  operator,  and  he  who  accepts  and  masters  them  will  reap 
the  reward  and  will  be  repaid  many  times  in  satisfaction  for  the  time  and 
energy  consumed  in  diligent  study.  We  are  always  justified  in  employing 
a  pain  relieving  agent  in  those  cases  in  which  pain  is  inflicted,  be  it  during 
cavity  preparation  or  any  other  operation.  The  easiest  way  to  earn  gratitude 
is  to  relieve  pain. 


CHAPTER  XIV 

LOCAL  ANESTHETIC  DRUGS:     THEIR  COMBINATIONS 

AND  USES 

Acoin. — This  is  a  local  anesthetic  which  is  known  chemically  as  Di-para- 
anisyl-monophenetyl-guanidin  hydrochlorid,  with  a  formula  of 

NH<  '>OCH,.     HCl 

C:N<  >oaH, 

NH<~  >OCH, 

Acoin  has  been  employed  as  a  local  anesthetic  in  dentistry  and  ophthal- 
mology, and  has  also  been  nsed  in  Schleich's  infiltration  anesthesia  method. 
,It  is  a  white  crystalline  powder,  with  a  fusing  point  of  176°  F.  It  is  readily 
'soluble  in  water,  and  is  said  to  be  not  only  an  anesthetic  but  an  antiseptic. 
A  solution  of  high  percentage,  Avhen  injected,  will  produce  sloughing,  and 
'Such  a  solution  is  contraindicated  for  hypodermic  injections.  However,  a 
one  per  cent  solution  or  less  will  produce  anesthesia  and  can  be  injected 
without  toxic  results. 

Allocain, — This  is  a  compound  which  contains  alypin  and  procain  in 
combination  with  synthetic  suprarenin  and  thymol. 

Alvatunder. — This  is  a  local  anesthetic  solution  which  is  used  in  dentistry 
and  is  said  to  contain  the  following: 

Gm.  or  Mil 


Cocain   hydrochlorid 

1 

Phenol 

15 

Tincture  of  iodin    (decolorized) 

15 

Glycerin 

10 

Water  q.  s.  ad. 

100 

Alypin. — Alypin  is  the  chlorid  of  the  benzoyl-ethyl-tetra-methjd-diamino 
derivative  of  secondary  propyl  alcohol  and  having  a  formula  of 

CH3  CH^  C  (CeH^COO)  (CH2N(CH3)2)  CH^N  (CH3),  HCl. 
This  drug  is  synthetically  prepared  and  is  closely  related  to  stovain.  It 
is  a  white  crystalline  powder  and  has  a  melting  point  of  169°  C,  and  is  very 
soluble  in  both  water  and  alcohol.  When  added  to  water,  it  makes  a  neutral 
solution  and  can  be  boiled  for  a  period  of  five  minutes  for  the  purpose  of 
sterilization  without  danger  of  decomposition.  It  has  a  bitter  taste.  It  is 
said  that  two,  three,  or  four  per  cent  solutions  are  stable,  and  that  a  solution 
weaker  than  two  per  cent  may  become  disintegrated  and  decomposed.  It 
should  be  kept  excluded  from  light  and  air.     Its  presence  can  be  protected 
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in  solution  by  adding  potassium  iodid,  which  renders  a  white  precipitate, 
while  potassium  dichromate  added  to  the  solution  will  produce  a  yellow  pre- 
cipitate which  is  readily  soluble  in  hydrochloric  acid. 

Action  and  Uses  of  Alypin. — It  is  a  local  anesthetic  and  is  safer  than  co- 
cain,  and  is  Avithout  mydriatic  action.  It  is  claimed  that  its  anesthetic  power 
is  equal  to  that  of  cocain,  but  as  previously  remarked,  it  is  believed  not  to 
produce  disturbance  of  accommodation,  and  to  be  far  less  toxic  than  cocain. 
The  duration  of  anesthesia  however,  produced  by  alypin  is  considerably  less 
than  that  produced  by  cocain.  It  is  an  irritant  to  the  tissues  and  may  cause 
a  good  deal  of  postoperative  pain,  and  when  used  in  from  three  to  five 
per  cent  solution  it  may  cause  sloughing  and  necrosis.  When  suprarenal 
extract  is  added  to  a  solution  of  alypin,  the  latter  tends  to  neutralize  the 
vaso-constrieting  properties  of  the  former  drug.  It  has  been  used  quite  ex- 
tensively in  the  practice  of  ophthalmology,  general  surgery,  ear,  nose  and 
throat  work,  as  well  as  in  the  practice  of  dentistry.  The  solution  should  be 
freshly  prepared,  and  the  vehicle  should  be  thoroughly  sterilized  over  the 
flame  for  several  minutes.  The  alypin  is  then  added,  and  the  boiling  is  con- 
tinued from  one  to  two  minutes.  Schleich  tells  us  that  alypin  added  to  co- 
cain, when  injected  by  the  infiltration  method,  permits  a  larger  quantity 
of  the  solution  to  be  injected,  and  the  three  following  formulas  are  according 
to  Schleich: 

Gm.  or  Mil 


1. 

Alypin 

1 

Cocain 

1 

SocTium  elilorid 

2 

Distilled  H,0 

100 

Alypin 

Gm. 

or  Mil 

2. 

05 

Cocain 

05 

Sodium  chlorid 

2 

Distilled  11,0 

100 

Gm. 

or  Mil 

Alypin 

Cocain 

Sodium  chlorid 

Distilled  H.,0  100 


01 
01 
2 


Dosage. — It  is  injected  hypodermically  in  from  one  to  four  per  cent  solu- 
tion. It  is  applied  to  the  eye  in  one  to  two  per  cent  solution.  It  is  used  ex^ 
ternally  in  from  ten  to  fifteen  per  cent  solution.  Seven  mils  of  a  two  per  cent 
solution  have  been  used  without  toxic  results.  Tablets  can  be  obtained  contain- 
ing various  amounts  of  the  drug. 

Apothesin. — This  is  a  new  synthetic  product  of  American  origin  and  is 
compounded  l)y  an  American  pharmaceutical  concern.  It  should  be  gratifying 
to  the  profession  to  see  what  great  strides  have  been  made  in  synthetic  chemis- 
try by  American  chemists  in  the  last  few  years,  and  this  is  one  of  the  new 
drugs  which  has  been  prepared.    Apothesin  is  known  chemically  as  the  cinnamic- 
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ester  of  gamma-dietliyl-amino-propyl  alcohol  liydroclilorid,  with  the  following 
formula : 

H 

r 

H-C-H 
H  I 

C  H-C-H 

HC/\CH  H  H  0       H  H  H  I 

I    II  II  II       MM 

HC\/C C=  C-C-0-  C-C-C-N-.H  CI 

c  I    I    I  I 

H  H  H  H  I 

H-C-H 

I 
H-C-H 

.         I 
H 

The  manufacture  of  synthetic  drugs  by  American  chemists,  such  as  apoth- 
esin,  and  recentlj^  procain,  jjlaces  the  profession  in  a  position  to  be  independent 
of  foreign  supplies,  of  which  we  have  partaken  so  liberally  in  the  past. 

Apothesin  occurs  in  small  white  crystals,  having  a  melting  point  of  137°  C. 
It  is  highly  soluble  in  water  and  readily  soluble  in  alcohol,  and  slightly 
soluble  in  ether  and  acetone.  A  solution  of  apothesin  is  neutral  to  litmus  and 
is  precipitated  from  solution  by  the  ordinary  alkaloidal  and  alkali  reagents. 
The  best  results  are  obtained  when  the  solution  is  freshly  prepared  from  the 
tablet.  The  solution  is  quite  stable  and  will  keep  indefinitely  if  protected 
from  contamination.  Solutions  can  be  sterilized  by  boiling  for  several  minutes 
in  the  usual  w^ay. 

Physiologic  Action. — The  author  has  employed  this  drug  in  a  large  number 
of  nerve  blocking  injections  for  oral  surgery,  and  has  carried  out  experimental 
work  with  it,  but  can  only  speak  of  his  findings  up  to  the  present  time  as  his 
investigations  are  not  yet  complete.  It  seems  that  in  medicinal  amounts  it  has 
little  or  no  effect  on  the  circulation  or  respiration,  and  from  observations  so 
far  made  it  has  a  much  lower  toxicity  than  cocain.  When  this  drug  is  in- 
stilled into  the  eye  it  does  not  affect  accommodation,  neither  does  it  produce 
mydriasis  nor  increase  intraocular  pressure.     It  is  not  a  habit-forming  drug. 

To  summarize:    It  can  be  said  that: 

1.  It  dissolves  readily  in  alcohol  and  Avater. 

2.  It  forms  neutral  solutions.. 

3.  It  can  be  sterilized  by  boiling. 

4.  It  can  be  combined  with  the  suprarenal  extract,  etc. 

5.  It  is  less  toxic  than  cocain. 

6.  It  is  not  a  habit-forming  drug. 

Dosage. — 1.  For  general  surgery  it  can  be  used  in  .25  to  2  per  cent  solu- 
tion. 2.  For  anoci-association  by  the  Crile  method,  a  .25  per  cent  solution 
will  suffice.     3'.  In  rhinolaryngology,  5  to  10  per  cent  solution.     4.  In  the 
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practice  of  ophthalmology,  it  may  be  used  in  from  1  to  10  per  cent  solu- 
tion when  employed  for  topical  applications.  5.  Tor  oral  and  dental  surgery 
nerve  blocking,  it  may  be  used  in  from  1  to  2  per  cent  solution. 

Note. — Apothesin  is  used  with  or  without  the  addition  of  adrenalin,  although 
in  most  cases  adrenalin  is  added,  which  not  only  intensities  the  action  of  the 
anesthetic  but  prolongs  the  period  of  anesthesia.  The  duration  of  the  anes- 
thesia is  governed  by  the  amount  of  adrenalin  contained  in  the  injecting  solu- 
tion. 

For  experimental  work  with  apothesin,  see  Chapter  XVII  on  "  Compara- 
tive Action  of  Various  Local  Anesthetic  Agents"  (page  283). 

Anesthesin. — This  is  ethyl-para-amidobenzoate  having  a  chemical  formula 
as  follows: 

NH.  Ce  H,    .COOC2  H5 

This  drug  was  introduced  as  a  substitute  for  cocain,  and  is  a  white  crys- 
talline powder  without  odor  or  taste,  soluble  in  alcohol,  but  only  slightly 
soluble  in  water.  It  is  prepared  by  reducing  ethyl-para-nitro-benzoate  with 
hydrochloric  acid  and  zinc.  It  has  a  melting  point  of  90°  C.  In  addition  to 
being  soluble  in  alcohol,  it  is  also  soluble  in  benzene  and  ether. 

Action  and  Uses. — It  is  used  as  a  local  anesthetic,  and  experimental  re- 
search has  shown  it  is  nontoxic  in  therapeutic  doses.  It  is  also  employed 
internally  in  the  treatment  of  gastralgia  in  doses  of  from  five  to  eight  grains. 
It  is  used  considerably  as  a  dusting  powder,  and  it  is  said  that  the  physio- 
logic activity  of  this  drug  is  equal  to  that  of  orthoform.  It  is  free  from  any 
irritating  or  toxic  action.  Anesthesin  can  be  applied  to  delicate  tissues  without 
fear  of  producing  irritation,  and  has  the  power  to  render  nerve  tissue  in- 
sensible to  pain  when  it  comes  in  contact  with  it,  and  many  claim  it  is  superior 
to  orthoform  in  its  effect.  It  has  an  anesthetic  action,  but  does  not  produce 
as  deep  anesthesia  as  cocain,  and  it  does  not  possess  the  power  of  penetrating  the 
mucous  tissue  like  cocain.  Anesthesin  being  insoluble  in  water,  its  use  as  a 
hypodermic  injection  is  prohibited,  thereb}'  restricting  it  to  be  used  in  the  form 
of  direct  application  to  the  part. 

Anesthol, — This  is  a  local  anesthetic  which  is  in  a  liquid  state  and 
possesses  a  very  bitter  taste,  and  has  the  odor  of  ether.  It  was  used  several 
years  ago  in  dental  practice  in  Europe. 

Anestheticum.-This  is  a  local  anesthetic  which  has  been  used  in  dental 
practice  and  is  supposed  to  be  a  compound  consisting  of  cocain  in  ten  per 
cent  strength  in  phenyl  acetate. 

Anaezol. — Tliis  is  a  preparation  wliidi  coiilaiiis  a  numl)er  of  ingredients 
and  is  used  as  a  local  anesthetic,  in  additioii  to  its  anesthetizing  power,  it 
is  also  antiseptic.  It  contains  the  following:  cocain,  boric  acid,  glycerin,  in- 
digo, oil  of  wintergreen,  oil  of  eucalyptus,  thymol,  alcohol,  menthol,  benzoic 
acid,  and  phenol. 
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Andolin. — This  is  a  local  anesthetic  solution  whi('h  is  used  in  dental 
practice,  especially  in  Europe,  and  does  not  contain  cocain.  It  has  the  fol- 
lowing formula : 

Gm.  or  Mil 
Eueain  B. 
Stovain 
Suprarenin 
Physiological  salt  solution  q.s.  ad  100 


75 

OOS 


Analg'os. — This   compound   contains   a   number   of   ingredients   and   is   a 
local  anesthetic  used  in  dentistry.  It  has  the  following  formula : 

Gm.  or  Mil 
Phenol 
Thymol 
Menthol 
Aspirin 

Sodium  chlorid, 
Cocain  hydrochlorid 
Alcoholis  dilutum  95 


aa  1 


Anesthalne. — This  is  a  local  anesthetic  solution  which  is  ready  to  use 
and  contains  stovain,  antiseptics  and  water. 

Antipyrin. — This  is  phenyl-dimethyl-pyrazolon  phenazone,  and  possesses 
some  anesthetic  power,  but  it  does  not  produce  as  deep  anesthesia  as  cocain, 
and  is  less  toxic,  according  to  Heineck.  This  author  also  states  that  anti- 
pyrin is  valuable  in  obtaining  anesthesia  of  the  bladder.  It  has  also  been 
used  considerably  by  Lydston  as  a  local  anesthetic  in  genitourinary  diseases. 

Benesol. — This  is  a  local  anesthetic  combination  consisting  of  cocain  hy- 
drochlorid, phenol,  eucain-B,  menthol,  amyl  nitrite,  eucalyptol,  and  sterile  dis- 
tilled water.    This  combination  has  been  used  as  a  local  anesthetic  in  dentistry. 

Bonainsche  Mixture. — This  local  anesthetic  mixture  contains  equal  parts 
of  phenol,  cocain  hydrochlorid,  and  menthol,  and  in  addition  a  small  per- 
centage of  adrenalin  hydrochlorid. 

Braun's  Formulas. — The  four  following  formula?,  all  of  which  contain 
cocain,  have  been  recommended  by  Braun : 

Gm.  or  Mil 


1.  I^   Cocain  hydrochlorid 

Suprarenin    1    per    cent    solution 
Physiologic  salt  solution 

2.  IJ   Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 
Physiologic  salt  solution 

3.  IJ   Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 
Physiologic  salt  solution 

4.  R   Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 
Physiologic  salt  solution 


100 


50 


10 


05 
6 

05 
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Braun's  Tablets. — These  tablets  are  used  for  producing  local  anesthesia 
in  dentistry,  and  the  formula  is  as  follows: 


Gm. 

or  Mil 

I^     Cocain  lijdroehlorid. 

01 

Suprarenin  borate 

00013 

Sodium  chlorid 

009 

-al's  Local  Anesthetic  Combination 

I. — The  formula  is  as  follows: 

Gm.  or  Mil 

IJ     Proeain 

1 

50 

Sodium  chlorid 

92 

Thymol 

02 

Distilled  H.O,  q.s.  ad. 

100 

Add  one  minim  1/1000  solution  suprarenal  extract  to  each  mil. 

Phenol. — Phenol  is  not  only  an  escharotic  but  an  anesthetic,  and  is  used 
in  many  local  anesthetic  combinations.  It  is  added  many  times  to  the  various 
combinations  not  only  for  its  slight  anesthetic  properties  but  as  a  preservative. 
Phenol  is  known  chemically  as  ethyl-hydroxid,  and  has  a  chemical  formula  of 
CeH.OH. 

It  is  made  sjmthetically,  and  is  also  derived  from  coal  tar  by  distillation. 
It  has  a  melting  point  of  40°  C,  and  is  a  colorless  crystal-shaped  mass.  It 
has  a  burning,  sweetish  taste  and  is  very  deliquescent  in  air.  With  age  it 
assumes  a  pinkish  color  which  does  not,  however,  indicate  impurity,  and  does 
not  affect  its  medicinal  action.  It  coagulates  albumin  and  is  readily  soluble 
in  glycerin.  It  is  soluble  one  in  twenty  parts  of  water.  It  is  employed  many 
times  by  the  dermatologists  to  relieve  itching,  and  in  one  per  cent  strength 
in  ointments.  A  solution  of  1  to  850  parts  water,  will  prevent  the  multiplica- 
tion of  bacteria. 

Chloretone  (Chlorbutanol);  Aneson;  Anesin. — Chloretone  is  produced  by 
the  reaction  of  acetone  on  chloroform,  and  has  a  chemical  formula  of 

CCl3.C(0H).CH,CH3 

This  agent  is  a  local  anesthetic  and  possesses  a  weaker  action  than  co- 
cain, and  in  addition  to  its  local  anesthetic  action,  it  is  an  internal  hypnotic. 
It  is  said  that  it  possesses  the  strength  of  boric  acid  as  an  antiseptic.  It 
exists  in  the  form  of  crystals  and  resembles  camphor  somcAvhat  in  taste.  It 
is  only  slightly  soluble  in  water  but  freely  soluble  in  glycerin  and  alcohol. 
It  acts  somewhat  similar  to  chloral  upon  the  central  nervous  system  and  is 
claimed  not  to  affect  the  circulation  or  respiration.  Its  local  anesthetic  ac- 
tion takes  much  longer  to  develop  than  that  of  cocain  hydrochlorid. 

Considerable  stress  has  been  laid  upon  the  value  of  this  drug  as  a  seda- 
tive and  hypnotic.  It  is  not  a  hal)it-forming  drug.  It  is  used  in  many  local 
anesthetic  solutions,  not  only  for  its  anesthetic  power  but  as  a  preservative. 
It  is  also  employed  in  the  treatment  of  insomnia,  in  vomiting  in  spasmodic 
conditions,  and  also  as  an  introductory  to  general  anesthesia,  as  it  reduces 
excitement  anrl  ;tll;i\s  or  prevents  nausea. 
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Dosage.- — It  can  be  used  hxpodcrmically  as  a  loeal  anesthetic  in  a  satu- 
rated solution.    Internally  the  dosage  is  from  five  to  twenty  gi'ains. 

COCAIN 

Origin  and  Introduction. — The  alkaloid  eocain,  which  is  obtained  from 
the  coca  plant,  called  the  erythroxylon  coca,  is  one  of  the  oldest  anesthetics 
in  use.  The  action  of  the  coca  plant  is  numbing  or  paralyzing,  and  has  been 
known  for  several  hundred  years.  The  history  of  coeaiu  has  already  been 
covered  in  detail  in  connection  with  the  history  on  anesthesia,  and  the  writer 
refers  the  reader  to  that  part  of  the  text.  However,  it  might  be. well  to  state 
here  that  the  small  green  leaves  of  the  erythroxylon  coca  plant  are  gathered 
and  dried,  and  it  is  from  these  leaves  the  alkaloid  cocain  is  obtained. 

In  the  year  1860  Niemann  and  others  published  literature  with  reference 
to  the  anesthetic  properties  of  cocain,  but  it  was  KoUer  in  1884  who  intro- 
duced it  as  a  valuable  adjunct  in  surgery.  Among  Roller's  first  operations 
cocain  was  used  in  his  practice  of  ophthalmology.  After  Koller  intro- 
duced it  to  the  medical  profession,  the  report  of  its  use  and  action  soon 
spread  throughout  the  world.  The  discovery  of  this  drug  and  its  action,  as 
a  local  anesthetic,  proved  to  be  the  basis  of  local  anesthesia.  This  drug  is  rec- 
ognized as  the  king  of  all  local  anesthetics  when  it  comes  to  rapidity  and 
intensity  in  the  production  of  local  anesthesia.  The  introduction  of  co- 
cain to  the  medical  and  dental  professions  was  a  stepping  stone  toward 
greater  things.  It  has  served  a  most  valuable  purpose  in  allaying 
or  blocking  the  sensibility  to  pain  during  operations,  but  the  toxic  prop- 
erties which  it  possesses  caused  numerous  research  workers  to  search  for 
a  drug  which  was  endowed  with  anesthetic  properties  similar  to  those  of 
cocain,  but  yet  free  from  producing  severe  toxic  symptoms.  Numerous  re- 
search workers  have  contributed  to  this  important  link  in  anesthesia,  and  in 
modern  times  several  local  anesthetic  drugs  have  been  discovered  and  pre- 
sented to  the  medical  and  dental  professions  which  answer  the  same  purpose 
as  that  of  cocain,  and  are  far  less  dangerous,  among  which  we  may  mention 
procain,  apothesin,  quinin  and  urea,  and  several  others  which  will  be  found 
elsewhere  in  the  text. 

Cocain  has  played  a  very  important  part  in  local  anesthesia  ever  since  its 
discovery,  and  it  has  heen  tlie  hasis  of  practically  all  the  local  anesthetic  tab- 
lets and  solutions  offered  to  the  profession,  hut  lias  gradually  heen  dis- 
carded for  local  anesthetic  agents  ivhich  are  not  nearly  so  toxic.  Very 
few  practitioners  are  employing  cocain  today,  and  in  the  writer's  opin- 
ion the  time  is  not  far  distant  when  those  few  practitioners  who  are  now  us- 
ing it  will  employ  it  far  less  or  totally  discard  it.  Cocain  has  served  its  day, 
and  there  is  absolutely  no  reason  why  it  shotdd  he  employed  when  we  have 
at  our  disposal  more  efficient  compounds.  Cocain  is  not  only  a  treacherous 
drug  hut  a  protoplasmic  poison.  It  is  extremely  difficult  to  judge  the  dosage 
which  different  patients  can  tolerate  without   displaying   toxic   symptoms,   in 


224  BLOCK    ANESTHESIA    AND   ALLIED    SUBJECTS 

vieiv  of  the  fact  that  many  people  possess  an  idiosyncrasy  for  it.  When  wc 
consider  the  large  quantity  of  solution  necessary  to  block  various  nerve  trunks, 
one  would  not  dare  to  inject  a  solution  of  cocain  in  the  same  manner  as  he 
would  such  anesthetics  as  procain,  apothesin,  quinin  and  urea,  etc.  When  we 
inject  a  solution  for  the  purpose  of  blocking  a  nerve  trunk,  it  is  quite  dif- 
ferent from  injecting  a  small  quantity  of  the  solution  around  a  tooth  in  the 
gum  tissue  or  peridental  membrane,  for  the  reason  that  more  solution  is 
required  to  block  nerve  trunks  than  is  necessary  by  the  submucous  method. 
Furthermore,  when  the  solution  is  injected  at  a  distant  point  from  the  field  of 
operation,  as  is  the  case  with  nerve  blocking,  all  the  drug  is  absorbed  and 
enters  the  circulation;  whereas,  if  the  solution  is  injected  by  the  submucous  or 
peridental  method,  less  quantity  of  the  drug  is  absorbed  on  account  of  the  in- 
jection being  made  at  the  site  of  operation,  and  some  of  it  is  lost  in  the 
hemorrhage. 

Chemistry;  Physical  Properties;  Compounds. — Cocain  is  an  alkaloid  ob- 
tained from  the  erythroxylon  coca.  Its  chemical  name  is  benzoyl-ecgonin- 
methyl-ester  with  the  following  formula : 

-CH.COOCH3 

CH.0(CcH5C0) 

i 

-CHo 

It  consists  of  colorless  prismatic  crystals  having  a  fusing  point  of  98°  C. 
It  appears  in  large  colorless  prisms  possessing  a  bitter  taste,  and  producing 
first  a  tingling,  later  followed  by  profound  numbness  of  the  tongue.  The 
alkaloid  cocain  is  soluble  in  1  in  600  parts  water ;  therefore,  the  alkaloid  itself 
is  used  very  little  for  medicinal  purposes.  It  benumbs  the  sense  of  taste,  in- 
hibits pain,  but  the  sense  for  heat  and  cold  is  not  diminished.  Stock  solu- 
tions containing  cocain  do  not  keep  well  and  in  time  will  disintegrate. 

Many  unethical  secret  preparations  have  been  placed  on  the  market,  and 
in  many  cases  cocain  has  been  the  local  anesthetic  employed,  but  the  ad- 
vent of  the  Harrison  Federal  Antinarcotic  Law  has  put  a  stop  to  such  prac- 
tice. Stock  solutions  can  be  preserved  by  adding  one  per  cent  of  boric  acid 
or  one-tenth  per  cent  of  salicylic  acid,  or  14  to  V2  Per  cent  chloretone,  or  by 
employing  camphor  water  as  the  vehicle.  When  stock  solutions  are  kept  on 
hand,  or  when  a  solution  which  contains  cocain  is  boiled,  it  breaks  up  into 
methyl  alcohol,  benzoic  acid  and  ecgonin,  as  is  illustrated  in  the  following  for- 
mula: 

C\,H,,NO,  +2H2OII  a,H,,N03+CIL0H+C,H,C00H 
Cocain  Ecgonin       Methyl        Benzoic 

alcohol  acid 

It  will  be  seen  from  llio  above  formula  that  it  would  be  unwise  to  inject  a 
stock  solution  containinji-  cocain  or  I0  subject  the  solnlion   to  boiling.     This 
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being  the  case,  it  adds  greatly  to  llie  inl'criority  of  cocain  as  a  local  anesthetic, 
for  the  reason  that  a  freshly  prepared  solution  made  from  tablets  cannot  be 
boiled  to  insure  alsolute  sterility.  The  alkaloid  cocain,  as  previously  pointed 
out,  is  only  slightly  soluble  in  water;  therefore,  salts  of  the  alkaloid  are  em- 
ployed, and  the  compound  which  is  generally  selected  is  cocain  hydrochlorid, 
which  is  soluble  in  one-half  part  of  w^ater ;  it  is  also  soluble  in  alcohol,  chloro- 
form, and  glycerin.  The  hydrochlorid  appears  in  colorless,  transparent  crys- 
tals or  a  white  crystalline  powder,  which  possesses  a  slightly  bitter  taste,  is  odor- 
less, and  resembles  the  alkaloid  cocain  in  producing  a  tingling  sensation  when 
applied  to  the  tongue,  which  is  quickly  followed  by  profound  numbness  of  sev- 
eral minutes'  duration.  It  is  also  permanent  in  the  air,  thus  retaining  its  natu- 
ral color.  Cocain  hydrochlorid  is  the  compound  usually  selected  for  hypo- 
dermic injections,  if  cocain  is  the  local  anesthetic  to  be  employed. 

Tests. — The  operator  can  make  the  following  tests  very  easily,  which  will 
enable  him  to  detect  the  presence  of  cocain  in  any  solution  which  contains  it. 

1.  Take  a  test  tube  containing  one  mil  of  the  suspected  solution,  and  add 
five  minims  of  a  picric  acid  solution,  which  will  give  a  yellow  precipitate,  if 
cocain  is  present. 

2.  Place  one  mil  of  the  suspected  solution  in  a  test  tube  and  add  a  few 
minims  of  iodin,  which  has  been  dissolved  in  potassium  iodid  solution,  and  it 
will  give  a  red  precipitate  if  cocain  is  present. 

3.  A  third  test  is  to  boil  the  suspected  solution  in  a  test  tube  for  several 
minutes  with  sulphuric  acid,  then  neutralize  with  the  hydroxid  of  potassium, 
and  then  add  a  few  minims  of  ferric  chlorid,  and  if  cocain  is  present,  ferric 
benzoate  is  precipitated,  which  is  a  brownish  yellow. 

Alkalies  produce  a  white  precipitate  which  is  soluble  in  ether  or  alcohol. 

Physiologic  Action  and  Uses. — Cocain  paralyzes  the  terminal  nerves  when 
it  is  applied  directly  to  or  injected  in  or  near  nerve  tissue,  producing  a  loss  of 
sensation  and  causing  an  area  of  ischemia  Avhich  is  brought  about  by  the  vaso- 
constriction of  the  arterioles.  When  it  is  applied  to  the  mucous  membrane,  the 
membrane  immediately  assumes  a  pale  condition  from  the  constriction  of  the 
blood  vessels.  This  constriction,  however,  lasts  for  a  short  period  and  is  fol- 
lowed by  vaso-dilatation.  When  the  local  anesthetic  solution  containing  co- 
cain is  injected  by  the  perineural,  endoneural  or  terminal  method,  the  cocain 
has  the  power  of  producing  a  blocking  of  the  sensory  nerve  fibers  so  as  to  in- 
hibit afferent  sensory  impulses  from  reaching  the  brain.  It  is  a  mydriatic 
which  acts  both  centrally  and  locally,  and  the  dilatation  which  is  produced  is 
not  so  pronounced  as  that  produced  by  atropin,  and  the  reaction  to  light  is 
not  abolished.  When  cocain  is  taken  into  the  system  it  first  produces  stimula- 
tion, which  is  followed  later  by  depression  of  the  nervous  system,  first  affect- 
ing the  brain,  and  gradually  extending  to  the  spinal  cord  and  medulla.  In 
most  cases  the  spinal  cord  is  not  stimulated  until  the  brain  stimulation  has 
subsided  and  a  state  of  depression  has  supervened.  On  account  of  this  fact,  a 
combination  of  symptoms  may  be  present,  that  is,  both  stimulating  and  de- 
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pressing  symptoms.  Large  doses  result  in  incoherent  speech  and  delirium, 
which  may  he  followed  by  convulsions  and  coma.  Additional  doses  of  this  drug 
cause  an  increase  in  the  heart  action  and  also  in  arterial  pressure,  while  toxic 
doses  bring  about  a  slow,  soft,  weak  or  thready  pulse,  characterized  by  a  very 
low  arterial  tension.  The  stimulation  of  the  brain  is  manifested  by  increased 
psychic  activity,  loss  of  the  sense  of  fatigue  and  insomnia,  as  well  as  muscular 
irritability. 

Cocain  has  an  almost  universal  action  upon  all  tissue,  that  is  first  stimu- 
lating it,  and  later  on  causing  a  paralysis.  When  the  salts  of  cocain  are  in- 
jected, they  are  almost  immediately  absorbed,  or  when  cocain  is  applied  to 
the  mucous  membrane  it  is  taken  up  very  quickly,  thus  entering  the  blood 
stream.  It  is  not  absorbed  by  the  unbroken  skin.  In  view  of  the  fact  that  it 
is  absorbed  so  quickly  when  applied  to  a  mucous  surface,  we  have  the  reason 
why  so  many  cases  of  collapse  follow  its  introduction.  It  not  only  possesses 
a  marked  action  upon  nerve  tissue,  but  it  also  exerts  a  great  influence  upon 
other  forms  of  protoplasm.  This  drug  possesses  a  somewhat  different  action 
upon  different  individuals.  With  some  people  it  first  causes  stimulation,  caus- 
ing them  to  laugh,  sing,  or  possess  great  ideas  and  to  express  themselves 
freely  with  reference  to  the  trials  and  tribulations  of  life.  It  decreases  pain, 
and  it  is  through  this  channel  that  people  become  addicted  to  the  drug. 

Its  principal  use  in  the  practice  of  medicine  and  dentistry  is  that  of  a 
local  anesthetic.  It  has  been  employed  in  the  past,  but  not  so  much  at  the 
present  time  in  ophthalmology,  or  by  ear,  nose  and  throat  specialists.  Some 
eye,  ear,  nose  and  throat  specialists  prefer  this  drug  to  its  substitutes  on  ac- 
count of  the  fact  that  it  produces  a  much  quicker  and  deeper  anesthesia,  but 
this  one  excellent  feature  is  counterbalanced  by  a  countless  number  of  dis- 
advantages. Excellent  results  can  be  obtained  by  the  proper  employment  of 
procain,  apothesin,  and  other  local  anesthetic  agents  in  eye,  ear,  nose  and 
throat  surgery.  There  seems  to  be  little  ground  for  employing  it  at  all  in 
modern  surgery.  The  promiscuous  use  of  this  drug,  and  in  some  cases  even 
its  restricted  use,  has  led  patients  to  become  addicted  to  the  habit  of  taking  it. 
It  is  one  of  the  most  seductive  of  the  drugs  that  are  taken  habitually,  and  its 
effects  upon  an  individual  are  most  appalling  and  disastrous.  It  is  unwise  to 
prescribe  this  drug  for  a  i^atient  to  use  at  the  home,  whether  it  is  employed 
internally,  as  a  gargle,  mouth  wash  or  spray.  When  a  five  or  ten  per  cent 
solution  is  applied  to  the  mucous  membrane  of  the  mouth  or  nasal  cavity,  it 
produces  very  quickly  anemia  of  the  surface  and,  at  the  same  time,  the  sensi- 
tiveness of  the  mucous  membrane  to  pain  is  abolished  to  the  extent  of  the 
penetration  of  the  drug.  Ophthalmologists  apply  it  to  the  eye  in  from 
one  to  four  per  cent  solution.  It  is  applied  to  the  mucous  membrane 
of  the  soft  palate  and  to  the  aiitcrioi-  and  posterior  pillars  of  the  tonsils,  by 
swabbing  with  a  five  or  ten  jM-r  ('cii)  solution,  or  in  some  cases  the  gauze  on 
the  applicator  can  be  moistened  in  a  solution  of  1/1000  adrenalin  hydro- 
chlorirl.  ?mrl  then  passed  in  the  cocain  crystals  and  carried  to  the  nasal  mucous 
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membrane  or  to  llie  tonsillar  ro^'ioii,  and  painted  eai'efnlly  npon  the  tissue. 
However,  this  is  not  to  Ix'  recommended  for  nse  in  a  promiscuous  way,  for  the 
reason  that  considerable  cocain  may  be  swallowed  by  the  patient  and  toxic 
symptoms  result.  The  moistening  of  the  swab  with  a  five  or  ten  per  cent  so- 
lution of  cocain,  which  contains  sufficient  adrenalin  to  cause  vaso-constriction, 
is  much  better.  Cocain  packs  are  also  used  considerably  by  rhinologists  for 
producing  anesthesia  of  the  nasal  mucous  membrane  and  bone.  It  is  the 
writer's  experience  that  excellent  results  can  be  secured  by  using  procain  in 
this  manner  for  these  operations,  thereby  eliminating  to  a  great  extent  the 
toxic  symptoms  which  many  times  follow  the  use  of  cocain. 

Cocain  is  also  used  for  its  astringent  action  in  treating  acute  cases  of 
coryza  or  other  inflammations  in  the  nasal  cavity,  and  nasal  breathing  is 
rendered  easier  by  reducing  the  swollen  tissue  covering  the  nasal  septum  and 
turbinated  bones. 

The  application  of  a  cocain  solution  to  ulcerated  areas  has  been  employed 
in  the  treatment  of  laryngeal  tuberculosis  or  other  throat  affections,  such  as 
syphilis,  which  cause  painful  deglutition.  However,  in  the  treatment  of  these 
cases  good  results  have  been  obtained  by  blocking,  the  superior  laryngeal  nerves. 
It  is  likewise  used  as  an  antiemetic  when  vomiting  is  caused  by  local  irritation. 

The  formula  of  the  various  tablets  and  solutions  that  are  on  the  market 
Avill  be  found  in  Chapter  XV. 

The  addition  of  adrenalin  or  synthetic  suprarenin  to  a  cocain  solution 
greatly  enhances  the  action  of  the  cocain,  and  this  is  used  for  two  reasons, 
first,  that  it  causes  a  vaso-constriction  of  the  arterioles  locally,  thus  causing 
an  area  of  ischemia,  which  greatly  reduces  the  amount  of  hemorrhage,  and, 
second,  it  materially  lessens  the  activity  of  absorption  of  the  anesthetic,  which 
makes  it  safer. 

Toxicity  and  Dosag'e. — The  action  of  cocain  upon  the  tissue  is  that  of  a 
protoplasmic  poison,  and  one  can  not  always  judge  the  nontoxic  dose,  and  its 
after-effects  do  not  ahvays  depend  upon  the  amount  injected.  Since  suprare- 
nal extract  has  been  added  to  cocain  solution,  its  toxic  action  has  been  greatly 
reduced,  inasmuch  as  the  epinephrin  greatly  reduces  the  amount  required  to 
produce  anesthesia  and,  on  the  other  hand,  inhibits  rapid  absorption  into  the 
tissue.  In  other  words,  the  vaso-constriction  which  has  occurred  causes  the 
cocain  to  enter  the  system  very  slowly,  thereby  alloAving  a  greater  amount  to 
be  injected.  When  a  sufficient  amount  of  the  drug  enters  the  blood  stream, 
acute  cocain  poisoning  is  produced.  Cocain  is  not  only  a  treacherous  drug,  hut 
a  dangerous  one,  for  the  reason  that  its  action  upon  various  individuals  varies 
so  greatly.  Some  individuals  can  tolerate  much  more  of  the  drug  than  others, 
hut  when  it  is  injected  into  certain  patients  who  are  apparently  able  to  tolerate 
the  average  dose,  we  are  confronted  hy  alarming  symptoms  of  collapse  a  few  mo- 
ments following  its  injection.  Many  people  possess  an  idiosyncrasy  for  this 
drug,  and  it  should  always  he  given  with  caution,  even  in  apparently  normal 
persons. 

Cocain  poisoning  manifests  itself  in  many  instances  within  a  few  moments, 
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or  even  while  the  injection  is  being  made.  The  patient  becomes  uneasy,  restless, 
feels  nauseated,  presents  an  anemic  appearance,  with  a  marked  fall  in  blood 
pressure,  dilated  pupils,  clammy  skin,  ,cold  perspiration,  vertigo,  muscular 
twitching  which  may  be  combined  with  convulsions,  depressed  respiratory 
movement,  numbness,  air  hunger,  visual  hallucinations,  a  rapid,  w^eak  and 
thready  pulse,  syncope,  coma  and  death. 

The  strength  of  the  cocain  solution  employed  in  most  cases  varies  from 
one-quarter  to  five  per  cent,  the  variation  being  in  accordance  with  the  rapid- 
ity of  absorption  and  the  degree  of  etfect  desired,  and  the  total  quantity 
administered  should  always  be  limited  with  due  regard  for  safety.  The  maximum 
quantiti/  of  tJiis  drug  which  is  allowed  to  enter  the  circulation  shoidd  never  ex- 
ceed one-quarter  of  a  grain.  Even  the  injection  of  this  amount  has  caused  collapse 
hundreds  of  times,  and  it  is  in  patients  whom  we  least  suspect  that  such  nndesira- 
ble  results  follow.  One-quarter  of  a  grain  should  be  the  limit  in  the  routine  use 
of  cocain  by  liyi3odermic  injections.  However,  if  the  solution  is  injected  by  the 
submucous  or  peridental  method  around  the  tooth  and  the  tooth  extracted,  or  if 
the  operation  should  be  upon  tissues  where  incision  will  cause  hemorrhage,  a 
greater  amount  can  be  injected  as  some  of  the  drug  is  lost  in  the  hemorrhage. 
This  drug  is  to  be  employed  in  dental  practice,  as  a  rule,  in  one  per  cent  solution 
for  hypodermic  use.  Wood  reports  the  death  of  a  girl,  eleven  years  of  age, 
which  resulted  in  forty  seconds  folloAving  a  hypodermic  injection  of  twelve 
minims  of  a  four  per  cent  solution,  w^hicli  is  equivalent  to  about  one-half 
grain.  Ivid  reports  a  death  which  was  caused  by  the  application  of  twenty 
minims  of  a  five  per  cent  solution  to  the  gum  tissue.  Frost  reports  a  case  in 
which  one  minim  of  a  one  per  cent  solution  in  the  eye  caused  intense  poison- 
ing. Stevens  reports  a  case  in  which  four  minims  of  a  three  and  a  half  per 
cent  solution  caused  violent  convulsions.  Numerous  other  deaths  are  on 
record  as  having  been  caused  by  this  drug. 

The  author  has  had  several  cases  in  his  own  practice  which  developed 
alarming  symptoms,  and  he  has  been  called  in  on  several  occasions  to  assist 
fellow  practitioners  in  the  treatment  of  cases  of  shock  and  collapse  following 
the  injection  of  this  drug. 

It  is  true  that  idiosyncrasy  must  account  for  the  occurrence  of  such 
cases.  Knowing  that  many  people  possess  this  idiosyncrasj^  for  cocain,  it  should 
stimulate  us  to  be  on  the  alert  and  to  exercise  the  greatest  care  and  discrimi- 
nation in  its  employment.  Perhaps  it  Avould  be  better  not  to  employ  it  at  all 
in  these  modern  days,  for  the  reason  that  there  is  really  no  excuse  for  using 
it.  There  are  many  ready  made  commercial  solutions  on  the  market,  and  it 
is  safe  to  say  that  in  many  of  them  cocain  is  the  basis  of  their  formulas,  and 
there  is  absolutely  no  good  reason  why  any  qualified  practitioner  should  use 
any  preparation  unless  he  knows  exactly  what  it  contains.  While  we  must 
admit  that  many  of  these  local  anesthetic  solutions  have  merit,  all  ethical 
preparations  should  have  tlif  formula  stamped  thereon.  This  not  only 
elevates  the  standing  of  llic  nuiinifacturer  in  the  eyes  of  the  profession,  but 
it  places  fhe  dental  practitioner  on  his  guard  sliould  llic  fofiiiula  contain  a 
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drug  which  is  so  toxic  and  powerful  as  that  of  cocain  or  its  toxic  substitutes. 
(For  research  work  on  local  anesthetics,  see  Chapter  XVII  on  "Comparative 
Action  of  Various  Local  Anesthetic  Agents.") 

Treatment. — The  treatment  of  cocain  poisoning  will  be  found  in  Chapter 
XXXVI  under  collapse,  shock,  etc. 

Codrenin. — The  preparation  put  out  under  the  name  of  codrenin  contains 
cocain  hydrochlorid  as  the  anesthetic.  Two  different  preparations  are  made 
and  used  for  dental  anesthesia.  In  addition  to  the  cocain  hj'drochlorid,  the 
solution  contains  adrenalin  and  chloretone,  the  latter  being  added  as  a  pre- 
servative. It  is  marketed  in  glass  stoppered  bottles  in  two  strengths,  one 
containing  two  per  cent  of  cocain  hydrochlorid  in  adrenalin  hydrochlorid,  and 
1/15,000  solution,  and  is  preserved  with  chloretone ;  while  the  other  solution 
contains  one  per  cent  of  hydrochlorid  in  adrenalin-hydrochlorid  1/5,000  solu- 
tion and  is  preserved  with  chloretone.  It  is  stated  that  codrenin  in  stock 
solution  is  not  permanent,  but  the  adding  of  chloretone  greatly  assists  in  pre- 
venting rapid  disintegration.  The  bottle  containing  this  compound  should  be 
protected  from  the  air  which  causes  contamination  and  disintegration  of  its 
contents.  When  the  compound  turns  dark  red  or  brown,  it  should  be  dis- 
carded. 

Conducto  Tablets. — This  is  a  local  anesthetic  tablet  in  which  all  the  con- 
stituents have  been  scientifically  combined,  that  is,  the  local  anesthetic  procain, 
the  vaso-constricting  agent,  suprarenin,  and  Ringer's  constituents  which  are  so- 
dium, calcium  and  potassium  chlorids.  This  tablet  renders  an  isotonic  Ringer  so- 
lution together  with  the  suprarenin  and  anesthetic  when  added  to  sterile  distilled 
water. 

Dentalone. — This  is  a  dental  local  anesthetic  which  is  used  especially  for 
the  treatment  of  exposed  or  irritated  pulps,  sensitive  tooth  sockets,  sensitive 
dentin,  etc.  It  contains  thirty  per  cent  of  chloretone  and  has  the  following 
formula: 


I> 

Oil    of   birch 

12 

minims 

Oil  of  cinnamon 

50 

( ( 

Oil  of  cloves 

300 

( i 

Chloretone 

175 

i  I 

Eucain-A  (Alpha  Eucain). — This  is  a  compound  Avhich  is  known  chemi- 
cally as  benzoyl-methyl-tetra-oxy-piperidin-carboxylic-methyl-ester  and  its 
formula  is: 

CH, 


CH, 

/O.COC.H, 
\COOCII3 


C< 
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The  base-forming  eucain-A  is  closely  associated  with  that  of  cocain,  and  is 
used  as  a  local  anesthetic,  is  much  cheaper  than  cocain,  and  is  claimed  to  be  a 
much  safer  drug.  It  is  prepared  synthetically  and  forms  colorless  prisms,  and 
has  a  melting-  point  of  104°  C.  The  base  eucain  is  almost  insoluble  in  water, 
therefore  the  hydrochlorid  is  employed  for  hypodermic  injections  as  a  local  anes- 
thetic. The  hydrochlorid  is  soluble  in  about  one  to  ten  parts  water,  and  is 
not  decomposed  by  heat  during  the  process  of  sterilization.  This  product 
is  superior  to  cocain,  in  that  it  can  be  boiled  and  produces  almost  as  deep 
anesthesia  as  cocain,  and  is  considered  to  be  less  toxic.  It  seems  to  have  less 
toxic  action  than  cocain  upon  the  heart,  but  in  many  cases  general  toxic 
symptoms  have  developed  which  in  certain  respects  resemble  symptoms  of 
strychnin  poisoning.  It  is  for  this  reason  that  many  practitioners  have  pre- 
ferred a  much  safer  drug. 

Eucain-B  (Beta-Eucain). — This  compound  is  known  as  Benzyl-vinyl,  diace- 
tone-alkamin-hvdrochlorid,  with  the  following  formula : 


CH.0(C0C6H,) 


CH3 

Eucain-B  is  a  Avliite  crystalline  powder,  having  a  melting  point  of  263°  C. 
It  is  odorless,  and  is  soluble  in  the  following  percentages  in  the  various  ve- 
hicles: 

In  water,  3.5  per  cent. 

Alcohol,     3.5  per  cent. 

Glycerin,  2.0  per   cent. 

Eucain-B  does  not  produce  as  much  irritation  as  eucain-A.  Eucain-A  was 
first  prepared  synthetically,  but  did  not  meet  wdth  very  much  favor  on  ac- 
count of  its  irritating  properties,  and  later  on  eucain-B  was  synthetically 
prepared,  which  was  practically  without  irritating  properties,  was  less  toxic, 
and  for  a  time  was  a  very  popular  drug.  The  synthetic  preparation  of  eu- 
cain was  a  decided  advance  in  synthetic  chemistry,  for  the  reason  that 
the  profession  was  furnished  with  a  drug  that  contained  less  toxic  power 
than  cocain. 

After  the  discovery  of  beta  eucain,  the  alpha  cocain  was  discarded  and 
its  manufacture  discontinued.  The  base  Avhich  forms  beta-eucain  is  prac- 
tically insoluble  in  water,  therefore  the  hydrochlorate  is  employed,  and  as 
will  be  seen  From  llic  nboxc  lisl  of  \('hicles,  it  is  soluble  in  water  to  an  extent 
of  3.5  per  cenl.  I  lowcxci-.  1liis  wns  ;i.  disadvantage  as  stronger  solutions 
were  many  tiiii'-s  rcr|iiirc(|  hd'ore  ciicjiin  hiclale  was  maiuifcictured,  which  is 
solnlijc  ill  \\;i1fr  lo  tlic  cxlciil  dF  I  wciily-l  wo  \h'v  cciil.  I'iUcaiii  lactate  is  a 
while  ])OA\'(l''i'  ;iihI   is  ciidowcd    wiih   ;i    vi'.vy  bitter  taste.     Soliil  ions  of  (Micnin 
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lactate  injected  hypoderiuically  for  surgery  are  practically  nonirritating  to 
the  tissues,  but  produce  vaso-dilatation.  It  does  not  produce  as  deep  anes- 
thesia as  cocain,  besides  the  duration  is  shorter,  even  if  suprarenal  extract 
is  added  in  the  same  amount  with  each  drug. 

Vinci  has  done  a  good  deal  of  research  work  with  this  drug  and  claims 
it  is  one-third  to  one-fifth  as  toxic  as  cocain.  Other  research  workers 
say  it  is  one-half  to  one-third  as  toxic  as  cocain;  all  agree,  however, 
that  it  does  not  possess  the  toxic  power  of  cocain.  The  experience  of  the 
writer  has  been  that  beta-eucain  solutions  are  much  less  toxic  than  cocain 
hydrochlorid  solutions,  and  he  has  frequently  injected  as  much  as  four  grains 
of  this  drug  for  oral  surgery  operations,  and  has  never  observed  the  unto- 
ward and  toxic  symptoms,  which  have  occurred  when  even  a  small  amount  of 
cocain  has  been  injected  in  a  number  of  cases. 

Solutions  of  beta-eucain  may  be  kept  for  several  weeks  without  deteriora- 
tion. The  solution  can  be  boiled,  Avhich  is  a  great  advantage.  The  vaso- 
dilatation of  the  arterioles  caused  by  beta-eucain  many  times  brings  about 
an  increased  hemorrhage,  and  severe  postoperative  hemorrhage  may  ensue. 
This  holds  true,  however,  only  when  the  drug  itself  is  injected;  but  since  the 
discovery  of  suprarenal  extract,  and  when  a  proper  amount  has  been  added 
to  the  solution  and  injected,  it  overcomes  this  difficulty.  This  drug  has  never 
been  used  to  any  extent  in  the  practice  of  ophthalmology,  but  it  is  employed 
considerably  in  operations  for  general  and  oral  surgery  and  operative  dentis- 
try. It  takes  longer  for  it  to  anesthetize  the  tissue  than  procain  or  cocain, 
and  it  is  used  in  a  much  weaker  solution  than  procain.  There  is  no  question 
but  what  beta-eucain  serves  a  good  purpose  and  up  to  the  time  of  the  discovery 
of  such  agents  as  procain,  apothesin,  quinin  and  urea,  it  was  no  doubt  the 
most  satisfactory  and  the  safest  substitute  for  cocain.  In  brief,  its  advan- 
tages may  be  pointed  out  as  follows:  It  is  less  toxic  than  cocain  hydrochlorid. 
The  duration  of  anesthesia  is  highly  satisfactory,  inasmuch  as  the  anesthesia 
lasts  much  longer  than  a  solution  containing  an  equal  amount  of  procain,  and 
it  possesses  little  or  no  irritating  action  upon  the  tissues,  and  the  postoperative 
results  in  most  cases  are  satisfactory. 

The  formula  given  below  Avas  at  one  time  used  quite  extensively  and  is 
recommended  by  Braun : 

Gm.  or  Mil 

Sodium  clilorid  0 

Eucain  beta  0 

Distilled  water  100 

It  will  be  found  that  a  one-half  per  cent  solution  of  beta-eucain  is  sufficient 
for  such  operations  as  are  done  in  connection  with  oral  surgery,  dentistry, 
and  for  such  general  surgical  operations  as  appendicitis,  hernia,  etc. 

Eucain  Lactate. — This  synthetic  anesthetic  preparation  is  far  more  solu- 
ble in  water  than  either  eucain-A  or  eucain-B  and,  at  the  same  time,  possesses 
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all  the  other  properties  of  beta-eucain  hydrochlorid.     It  has  the  following 
solubility  at  ordinary  temperature  : 

When  dissolved  in  water 22  per  cent. 

"  "  "   alcohol 11   per   cent. 

Eucain  lactate  has  the  following  formula : 

CH.  0.  CO.  CJI, 

/        \ 
H,C  CH, 

CH3 

\  CH.  CH3 

c/x      / 

/     \/ 

CH3  NH.CH2CH(0H).C00H 

AVhen  this  white  crystalline  powder  is  dissolved  in  water  it  renders  the 
solution  allvaline.  It  is  claimed  that  this  compound  is  a  nonirritant  to  the 
tissue  and  is  recommended  to  be  used  in  the  following  percentage  solutions: 

Local  anesthesia  in  dentistry  (block  anesthesia),  1  to  2  per  cent  sol. 
For  surgery  of  ear,  nose,  and  throat,  5''  12  " 

For  ophthalmic  surgery,  1''    3  " 

Infiltration  or  terminal  anesthesia,  .1''   .5  '' 

Eucain  lactate  is  preferable  to  eucain-B,  not  only  because  of  its  greater 
solubility,  but  in  view  of  the  fact  that  it  does  not  cause  tissue  irritation,  and 
last,  but  not  least,  it  ]30ssesses  all  the  anesthetic  properties  of  beta-eucain  hy- 
drochlorid. This  anesthetic  should  be  injected  in  an  isotonic  vehicle,  which 
conforms  to  physiologic  laws  and  functions  of  the  living  cell. 

Eudrenin. — This  local  anesthetic  at  one  time  was  used  to  some  extent  in 
dental  practice.  It  was  dispensed  in  ampules  containing  one  mil  which  was 
used  by  the  hypodermic  method.     Each  ampule  contained  the  following: 

Beta-eueain  hydroehlorid  0.0025  gni. 

Adrenalin  chlorid  0.0001    " 

Physiologic  saline  solution         1.  '' 

The  adrenalin  chlorid  employed  is  the  1/10,000  solution. 

Euroform  Paste. — This  is  an  efficient  dental  anodyne  and  is  used  for 
wound  packing  in  such  operations  as  are  followed  by  postoperative  pain 
caused  by  laceration  of  the  tissues  and  exposure  of  the  alveolar  process  fol- 
lowing the  extraction  of  teeth  or  other  oral  operations.  Many  times,  follow- 
ing such  operations  the  lerniinal  lU'rve  endings  are  ex])osed,  and  when  this 
is  the  case  the  patient  suffers  excruciating  pain.  This  co7npound  is  not  only 
used  as  a  palliativf  mcusiii-c.  Iml  it  also  slimuhilcs  healing  as  Hie  preparation 
contains  iudin  which  si  inmhilcs  cell  repair.  (>ii  Ihe  oJiicr  hand,  the  ortho- 
form  which  it  ('(^iitains  ])roduf'fs  a  slight  local  anesthesia  which  lasts  for  sev- 
eral hours  following  the  applica1i(Hi  of  llic  drug.     It  is  applied  by  saturating 
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sterile  gauze  with  the  paste  and  packing  it  into  the  tooth  socket.     It  shouUl 
not  be  left  longer  than  twenty-four  hours. 

Euroform  paste-  consists  of  the  folloAving,  which  is  the  formula  of  Dr. 
J.  P.  Buckley : 

I>:       Orthof  orm  3  i 

Petronol  3  iiss 

Europlien  3  iss 

White   petrolatum  3  iiss 

Holocain  Hydrochlorid.— This  drug  is  not  only  a  local  anesthetic,  but 
an  antiseptic,  and  with  this  added  property  its  solution  will  keep  indefi- 
nitely. It  is  a  synthetic  preparation  and  was  introduced  to  the  profession  in 
1897.  Investigations  of  this  drug  were  made  in  the  Johns  Hopkins  Hospital, 
in  order  to  determine  its  antiseptic  value,  and  it  was  found  that  it  exerted 
a  distinct  antiseptic  power  upon  ordinary  pus-producing  bacteria,  and  it  was 
also  found  that  these  bacteria  lost  their  vitality  at  the  end  of  twenty-four 
hours  when  injected  with  a  one  per  cent  solution,  and  yet  the  same  pus-pro- 
ducing organisms,  Avhen  placed  upon  agar,  were  able  to  grow  when  subjected 
to  a  five  per  cent  solution  of  holocain.  Its  source  is  similar  to  that  of  phenace- 
tin,  and  many  times  the  compound  holocain  has  been  contaminated  with 
phenacetin. 

This  compound  occurs  in  colorless  crystals,  neutral  or  slightly  alkaline, 
melting  at  189°  C.  It  is  slightly  bitter,  odorless,  and  produces  numbness 
when  applied  to  the  tongue.  It  is  soluble  in  fifty  parts  of  water,  and  when 
boiled  in  a  glass  vessel,  which  contains  alkali,  the  solution  becomes  turbid, 
owing  to  the  elimination  of  the  free  base  which  is  alkaline  in  reaction. 

Holocain  is  a  local  anesthetic  very  much  like  cocain,  in  that  it  produces 
a  quicker  anesthesia  than  cocain,  and  in  addition  is  slightly  antiseptic.  It 
causes  irritation  of  the  tissues  and  is,  therefore,  rarely  used  for  local  anesthesia, 
with  the  exception  of  ophthalmic  surgery.  It  is  applied  to  the  eye  in  one  per 
cent  strength,  which  is  quickly  followed  by  a  burning  sensation,  and  later 
causes  anesthesia  that  continues  about  twenty-five  minutes.  It  is  particularly 
valuable  in  the  practice  of  ophthalmology  on  account  of  its  antiseptic  proper- 
ties, and  in  addition,  it  does  not  seem  to  affect  the  circulation,  nor  does  it 
produce  mydriasis  as  does  cocain.  It  might  also  be  remarked  that  it  does  not 
cause  intraocular  pressure  or  impair  accommodation.  Its  properties,  there- 
fore, make  it  more  valuable  to  use  in  the  practice  of  ophthalmology  than  co- 
cain. It  is  well  to  remember  that  when  cocain  is  applied  to  the  eye  it  causes 
a  slight  vaso-constrietion  by  which  hemorrhage  is  controlled  to  a  certain  ex- 
tent. Holocain  does  not  affect  the  circulation,  and  the  escaping  hemorrhage 
is  many  times  favorable  for  such  operations  as  the  removal  of  foreign  ma- 
terial from  the  eye,  or  the  treatment  of  corneal  ulcerations,  inasmuch  as  the 
escaping  hemorrhage  will  tend  to  free  the  part  from  contamination.  This 
drug  should  never  be  injected  hypodermicall.v  or  given  internally,  as  its  ex- 
treme toxic  properties  contrainclicate  such  a  procedure.     When  a  toxic  dose 
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is  administered,  it  produces  convulsions,  and  in  many  ways  its  symptoms  are 
the  same  as  those  of  cocain  poisoning.  In  most  instances  the  symptoms  are  not 
as  alarming  and  severe  as  are  those  produced  by  cocain. 

Magnesium  Salts. — A  saturated  solution  of  magnesium  sulphate  possesses 
anesthetic  properties.  This  compound  has  been  injected  to  produce  lum- 
bar anesthesia  by  Meltzer,  Guthrie,  Ryan,  Desguin,  and  others.  Meltzer 
injected  1  mil  of  a  25  per  cent  sterile  solution  for  each  12  kilograms  of 
body  weight,  and  he  found  within  three  hours  the  injection  produced  paral- 
ysis of  the  legs,  thus  permitting  surgical  operations  to  be  performed  upon  the 
part  which  was  supplied  by  the  nerves  which  were  blocked.  The  postoperative 
results  are  those  of  a  prolongation  of  the  paralysis  and  also  retention  of  urine. 
Magnesium  sulphate  seems  to  have  little  or  no  effect  upon  the  heart  and  the 
blood  pressure,  but  in  many  cases  it  does  have  a  marked  influence  on  respira- 
tion. 

Mylocal. — This  is  a  local  anesthetic  solution  which  contains  cocain  or  pro- 
cain  as  the  anesthetic,  and  in  addition  is  antiseptic  and  is  used  as  a  local  anes- 
thetic in  dentistry. 

Novol. — Novol  is  a  trade  name  given  to  procain,  suprarenal  extract  tab- 
lets.   Each  tablet  contains: 

Procain  .02  grams 

Suprarenal  extract  .000045      " 

Neurocain. — This  compound  consists  of  small  pellets  which  measure  about 
1  millimeter  in  thickness,  and  about  3  millimeters  in  length,  and  weigh 
%2  of  a  grain  and  are  made  from  cocain  hydrochlorid.  These  small  pellets 
contain  no  foreign  material  whatsoever.  Neurocain  is,  therefore,  without  ex- 
cipient,  and  its  composition  being  entirely  of  pure  cocain  hydrochlorid,  it  dis- 
solves very  easily  when  it  comes  in  contact  with  water  and  has  the  advantage 
over  the  ordinary  cocain  crystals.  Cocain  in  this  form  has  been  used  consider- 
ably in  pressure  anesthesia  for  the  removal  of  the  dental  pulp. 

PROCAIN  (NOVOCAIN). 

Origin  and  Introduction. — Procain,  which  was  formerly  known  as  novo- 
cain, is  a  syiitlietic  preparation,  and  was  discovered  by  Einhorn  in  1905.  Pro- 
cain is  the  term  given  to  the  compound  which  is  made  in  America  and  is  identical 
with  novocain.  This  synthetic  compound  Avas  formerly  made  in  Germany,  but 
under  the  provision  of  the  Trading  with  the  Enemy  Act,  the  Federal  Trade  Com- 
mission took  over  the  patent  and  issued  licenses  to  American  pharmaceutical  con- 
cerns for  its  manufacture.  The  license  issued  to  the  American  concerns  makes  it 
a  condition  that  the  product  be  called  procain  instead  of  novocain;  also  that  the 
American-made  product  shall  in  every  way  be  manufactured  in  the  same  manner 
i\\\(\  be  idciil  ic;il  witli  1li;il  foniicrly  ol)!  niiicd  froni  (bifmany.  To  insure  the  iden- 
tity and  rli<'ini<-;il  [iiirity  of  lliis  prodiid,  1li<'  I^'fdcr;]!  Trade  Commission  submitted 
the  prodiK-t.  wliii'h  whs  iii;iiiiir;ic1  iircd  l)\-  1lic  fifiiis  that  were  given  the  lawful 
right  to  pi'odiicc  it,  to  the  Amf'i'icaii  M(;di(^al  Association   Chemical  Laboratory, 
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ill  order  to  establish  its  elieinical  ])iirity,  and  to  the  Cornell  pliai'niacolo^ist,  II.  A. 
Hatcher,  with  a  view  to  detenu iiiiiio'  its  identity  and  toxieity.  Therefore,  the 
eompoiind  dispensed  under  the  name  of  procain,  which  is  made  in  America,  is 
identical  in  every  way  Avith  the  substance  first  introduced  under  the  term 
''novocain,"  and  the  term  ''procain"  should  he  used  in  pi'escriptions  and  in 
scientific  contributions. 

The  introduction  of  procain  into  the  local  anesthetic  chain  has  contrib- 
uted much  to  the  advancement  of  local  anesthesia,  and  it  has  proved  to  be  a 
very  valuable  drug.  Its  discovery  is  the  result  of  many  efforts  and  endeavors 
on  the  part  of  numerous  chemists  who  sought  to  discover  an  efficient  synthetic 
local  anesthetic  Avhich  was  endowed  with  anesthetic  properties  similar  to  those 
of  cocain,  and  yet  free  from  those  undesirable  qualities  which  result  in  so 
many  cases  in  disaster  while  using  the  latter  drug.  Many  substitutes  have 
been  offered  to  the  profession  for  procain,  and  many  of  them  have  advantages 
over  cocain  in  some  form  or  another,  but  there  is  not  one  of  these  which  has 
fulfilled  all  the  requirements  of  an  ideal  local  anesthetic.  However,  it  seems 
that  procain  has  come  nearer  giving  us  the  desired  results  than  any  other 
local  anesthetic  heretofore  presented. 

Chemistry,  Physical  Properties,  and  Compounds. — Procain  is  a  synthetic 
preparation  which  is  chemically  known  as  the  monochlorhydrate  of  para- 
aminobenzoyldiethylaminoethanols  which  has  the  following  graphic  formula: 

NH, 


Ca 


HC 


HC 


/        \ 


CH 


CH 


4C 


COO.  CoH.N  (C.HJ.HCl 

The  chemical  process  required  in  the  manufacture  of  procain  is  quite  com- 
plex and  difficult,  and  the  author  does  not  deem  it  necessary  to  go  into  that 
phase  of  the  subject  and  give  the  various  chemical  steps  in  its  preparation. 

Many  members  of  the  profession  are  yet  under  the  impression  that  pro- 
cain is  closely  related  to  cocain,  which  is  not  the  case.  It  is  true  that  both 
procain  and  cocain  produce  local  anesthesia,  but  these  two  compounds  are  en- 
tirely different,  each  one  possessing  an  entirely  different  arrangement  in  the 
chemical  make-up  of  the  molecules.  Cocain  is  an  alkaloid  obtained  from  the 
coca  plant,  Avhile  procain  is  a  synthetic  prejiaralion  made  from  chemicals. 
Procain  is  a  white  crystalline  powder  and  possesses  the  power  of  being  heated 
to  120°  C.  without  decomposing.     It  is  neutral  in  reaction  and  is  soluble  in 
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equal  parts  of  water,  and  one  to  thirty  parts  alcohol.  It  melts  at  156°  C. 
Solutions  made  up  from  proeain  possess  a  slight  antiseptic  property,  and  such 
solutions  can  be  boiled  without  decomposition,  and  last,  but  not  least,  solutions 
may  be  kept  for  several  months  without  any  apparent  decomposition  taking 
place,  which  is  a  factor  not  possessed  by  any  other  known  anesthetic  agent. 

Caustic  Alkalies. — Alkaline  carbonates  of  the  free  base  are  precipitated 
from  a  solution  containing  proeain  as  colorless,  oily  substances.  Not  only 
can  a  solution  of  proeain  be  boiled  a  number  of  times  without  deterioration, 
but  it  can  be  kept  in  a  proper  flask  for  a  number  of  days  without  decomposi- 
tion or  change  in  color.  It  is  incompatible  with  alkaline  carbonates,  alkalies, 
iodids,  and  picric  acid.  The  various  compounds  which  we  might  mention 
here  are  first,  proeain  base ;  second,  proeain  hydrochlorjd ;  third,  proeain  nitrate. 

Tests  for  Proeain. — The  same  chemical  tests  are  used  to  detect  the  pres- 
ence of  proeain  in  a  suspected  solution  as  those  used  to  detect  cocain,  which 
have  already  been  given  on  page  225.  But,  the  following  test  is  made  to  dis- 
tinguish proeain  from  cocain:  Place  five  mils  (c.c.)  of  the  suspected  solution  in  a 
test  tube,  to  which  add  five  minims  of  dilute  sulphuric  acid,  also  five  minims 
of  potassium  permanganate,  and  it  will  be  found  that  the  violet  color  disap- 
pears at  once  in  case  proeain  is  present.  Therefore  it  is  an  easy  matter  for  the 
operator  to  make  tests  for  the  presence  of  cocain  or  novocain.  The  cocain 
and  proeain  tests  are  valuable,  but  no  doubt  the  above  test  will  prove  more 
valuable  inasmuch  as  it  differentiates  cocain  from  proeain. 

Physiologic  and  Therapeutic  Action. — Laboratory  investigations  show 
that  proeain,  when  injected  in  therapeutic  doses  either  by  the  intravenous  or  sub- 
cutaneous route,  has  little  effect  upon  the  respiratory  and  circulatory  systems. 
The  author  has  had  the  pleasure  of  carrying  oat  considerable  research  work  not 
only  upon  dogs  in  the  physiologic  laboratory,  but  in  a  clinical  way  he  has 
closely  observed  the  effects  of  injecting  this  drug  into  numerous  patients,  hav- 
ing particularly  noticed  the  blood  pressure  before  and  after  injection,  as  well 
as  the  respiratory  and  circulatory  systems.     (See  Chapter  XVII.) 

The  injection  of  a  proeain  solution  produces  no  mydriasis,  nor  is  the  intra- 
ocular pressure  increased,  and  accommodation  is  not  disturbed.  It  does  not 
produce  as  profound  anesthesia  as  that  of  cocain,  and  the  duration  of  anesthe- 
sia is  shorter  than  cocain,  if  equal  percentages  of  cocain  and  novocain  are 
injected.  The  writer  has  injected  a  number  of  patients  with  a  view  of  deter- 
mining the  relative  intensity  of  anesthesia  produced  by  these  two  drugs,  and 
for  this  purpose  he  has  injected  the  same  patients.  In  other  words,  he  has  in- 
jected a  cocain  solution  on  one  side,  wliile  on  the  other  a  proeain  solution,  and  the 
injections  mostly  used  were  the  second  division  by  the  intraoral  method,  the  infe- 
rior dental  lingujil  ncrxf.  ;ind  1iic  jiiilci'ior  siijx'rior  alveolar.  For  exfimple,  some 
j)atients  wei'c  given  ;i  hlork  injection  on  I  he  lelt  side,  for  I  lie  inferior  dental 
lingual  injection,  wliidi  ei,nsis1e(|  of  ;i  one-li;ilf  per  cent  eoejiin  solnlion,  while  on 
the  right  sirh-   a   (jiie-luilf    per  eeni    solution    of    procjiin    \\;is   injecled,   ;ind   t]io 
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results  of  the  tAVo  sides  wiM-e  (M»iii]);n'('(l.  It  was  found  tliat  wlien  both  sides 
were  blocked  with  the  same  percentages  of  procain  and  cocaiii,  upon  the 
side  in  which  cocain  was  used  a  more  profound  and  slightly  longer  anes- 
thesia was  obtained  over  tliat  of  the  procain  side.  A  large  number  of  pa- 
tients were  injected  in  this  manner,  a  similar  technic  was  followed  on  both 
sides,  the  same  quantity  of  solution  used,  and  every  precaution  was  taken 
to  have  the  injections  coincide  as  nearly  as  possible.  The  percentage  of  pro- 
cain in  the  solution  was  gradually  increased,  and  when  two  per  cent  w^as 
reached,  practically  all  the  patients  injected  said  they  could  determine 
very  little  difference  between  the  two  sides  of  the  face  as  to  the  in- 
tensity of  the  anesthesia  and  its  duration.  The  conclusion  reached  follow- 
ing the  injection  of  a  large  number  of  patients  is  that  two  per  cent  of 
procain  solution  produces  as  profound  an  anesthesia  as  that  produced  by 
one-half  per  cent  solution  of  cocain,  and  its  duration  is  similar.  Procain 
is  a  local  anesthetic  which  has  the  power  to  render  the  peripheral  nerves 
or  nerve  trunks  incapable  of  transmitting  painful  afferent  impulses.  Its  ac- 
tion upon  the  terminal  nerves  is  similar  to  that  of  cocain,  and  only  varies 
in  intensity  and  duration.  AVhen  it  is  applied  locally  it  is  nonirritating, 
Avhich  is  a  quality  that  is  most  marked.  When  it  is  applied  to  even  sensitive 
wounds  and  delicate  tissues  such  as  freshly  incised  wounds,  in  the  form  of  a 
crystalline  powder,  or  in  a  concentrated  solution,  it  does  not  produce  irrita- 
tion. 

One  of  the  most  useful  and  striking  features  of  procain  is  that  a  solution 
of  high  percentage  can  be  injected  without  pain  to  the  patient,  and  it  has  no 
apparent  action  upon  the  tissues  in  the  way  of  producing  irritation,  hyper- 
emia, after-pain,  inflammation,  or  other  pathologic  phenomena  following  its 
injection.  It  might  be  added  that  the  injection  of  this  drug  has  practically 
little  or  no  influence  upon  the  vasomotor  nerves  of  the  part  injected,  and 
last,  but  not  least,  one  of  the  greatest  advantages  which  it  possesses  is 
that  it  is  not  a  habit-forming  drug,  and  repeated  injections  of  this  compound 
can  be  made  without  any  feeling  of  hesitancy  on  the  part  of  the  operator  in 
starting  the  patient  on  the  road  to  form  the  habit.  Repeated  injections  can 
he  made  ivithout  producing  irritation,  hyperemia,  inflammation,  or  after-pain, 
or  ayiy  untoward  toxic  symptoms,  provided  an  isotonic  Ringer  vehicle  is  em- 
ployed and  the  patient  does  not  manifest  any  serious  pathologic  condition,  and 
that  an  overamount  has  not  heen  injected. 

The  indications  for  using  procain  are  the  same  as  those  for  cocain,  and  the 
writer  is  of  the  opinion  that  procain  can  be  used  to  better  advantage  than 
cocain.  In  fact,  the  indications  for  cocain  today  are  so  few  that  it  could  be 
entirely  discarded,  allowing  not  only  procain  but  other  cocain  substitutes  to  be 
employed. 

Local  Use. — When  procain  solution  is  injected  beneath  the  skin  or  mu- 
cous membrane,  the  patient  may  notice  a  very  slight  sensation  of  burning, 
which  is  due  to  the  dilatation  of  the  capillaries.    This  initial  sensation  of  burn- 
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ing  i3asses  away  in  a  few  minutes,  gradually  l)eing  displaced  by  the  sensation 
of  anesthesia.  The  patient  notices  that  the  part  seems  swollen,  because  a 
slight  hyperemia  is  produced,  and  also  notices  a  slight  burning  sensa- 
tion, which  is  caused  by  the  solution  being  in  contact  with  the  peripheral 
nerve  endings.  The  initial  dilatation  only  occurs  when  a  procain  solution 
alone  is  injected,  but  when  the  solution  contains  a  sufficient  amount  of  epi- 
nephrin  or  synthetic  suprarenin,  this  initial  dilatation  does  not  occur,  but  in- 
stead a  vaso-constriction  takes  place.  When  the  solution  contains  a  proper 
amount  of  the  vaso-constricting  agent  in  conjunction  with  the  anesthetic, 
manj^  patients  remark  that  the  part  seems  swollen,  on  account  of  the  presence 
of  the  solution  and  the  action  from  the  sensory  nerves,  and  as  soon  as  the 
solution  attacks  the  delicate  nerve  endings  or  nerve  trunks  anesthesia  begins 
at  once.  The  epinephrin  or  synthetic  combination  not  only  prolongs  the  anes- 
thesia but  augments  the  action  of  the  anesthetic. 

Application  to  the  Eye. — A  solution  of  procain  can  be  dropped  into  the 
eye  upon  the  cornea  and  conjunctiva  without  irritating  these  delicate  struc- 
tures. Many  ophthalmologists  prefer  cocain  to  procain  in  ophthalmologic 
practice;  consequently  cocain  has  remained  the  anesthetic  of  choice  for  this 
kind  of  work  for  many  operators,  due  to  the  fact  that  procain  is  very  slow 
in  producing  anesthesia  of  the  cornea,  and  not  only  that,  but  many  times  it  is 
impossible  to  anesthetize  the  deep  tissues  when  it  is  applied  topically.  Pro- 
cain has  the  advantage  over  cocain  in  that  the  former  does  not  produce  drying, 
neither  does  it  have  any  deleterious  effect  upon  the  superficial  corneal  epithelium. 
On  the  other  hand,  cocain  solution  applied  to  the  eye  produces  a  transitory 
contraction  of  the  pupil  which  is  soon  followed  by  dilatation.  It  also  impairs 
accommodation,  but  it  is  not  completely  destroyed.  The  intraocular  tension 
is  lowered,  and  the  pupil  is  dilated  by  the  stimulation  of  the  ends  of  the  sym- 
pathetic nerves  which  innervate  the  iris.  When  cocain  solution  is  applied  to 
the  eye  it  has  a  somewhat  injurious  action  on  the  cornea  in  producing  des- 
quamation of  the  epithelium,  and  sometimes  may  produce  keratitis.  Pro- 
cain solution  does  not  produce  a  drying,  nor  does  it  have  any  effect  upon  the 
surface  epithelium.  When  pure  procain  powder  is  dropped  into  the  eye,  only 
slight  transitory  changes  are  noted,  which  disappear  in  the  course  of  a  few 
hours,  while  if  cocain  powder  is  applied,  the  postoperative  effects  are  more 
pronounced,  and  the  changes  in  the  tissue  may  be  of  a  serious  nature  and  may 
even  terminate  in  leukoma.  As  previously  stated,  when  cocain  is  carefully  and 
cautiously  applied  in  the  pi-actice  of  ophthalmology,  it  still  seems  to  remain 
the  anesthetic  of  choice  for  this  particular  field. 

For  Nose  and  Throat  Surgery. — Procain  for  throat  operations  is  rapidly 
occupying  a  very  important  place  in  this  specialty.  The  author  employs  it 
in  such  operations  in  a  twenty  per  cent  solution,  or  in  the  pure  powder,  carry- 
ing the  same  on  a  swab  which  has  been  previously  moistened  with  a  solution 
of  epinephrin.  When  i1  is  npplicd  1o  the  nnicoiis  iii('Mi1)rane  in  the  region  of 
the  larynx,  tonsils,  anler-ioi'  and  jjoslcrior  j)ilhirs,  soft  palate,  etc.,  ample  time 
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sliould  be  allowed  to  enable  llie  anesllietie  to  beeoine  absorbed,  and  it  must 
be  borne  in  mind  tbat  it  will  not  be  absorbed,  neither  will  anesthesia  be  produced 
as  quickly  as  Avhen  a  eocain  solution  is  used.  Procain,  when  used  in  this 
manner,  acts  more  slowly  than  either  eocain  or  alypin,  and  the  anesthesia 
seems  to  be  more  transient. 

With  reference  to  the  use  of  procain  in  nasal  work,  the  writer  has  employed 
it  for  nasal  and  antral  surgery,  and  the  results  obtained  have  been  highly  gratify- 
ing. Not  only  can  tlie  major  part  of  the  mucous  membrane,  the  nasal  septum, 
and  other  structures  situated  in  the  region  of  the  nose  be  blocked  by  the  deep 
nerve  blocking  injections,  but  these  parts  can  be  anesthetized  by  applying  the 
procain  solution  directly  to  the  mucous  membrane  with  either  a  swab,  which  has 
been  saturated  in  20  per  cent  solution,  or  by  applying  procain  crystals  directly 
to  the  mncous  part,  the  swab  being  previously  moistened  in  a  1/3,000  solution  of 
adrenalin  or  synthetic  suprarenin.  However,  a  better  method,  and  one  which  is 
much  easier  for  the  operator  is  to  saturate  a  piece  of  gauze  or  cotton  of  sufficient 
size  with  a  20  per  cent  solution  of  procain  or  the  pow'der,  and  pack  the  tampon 
into  the  nasal  cavity  over  the  mucous  membrane,  or  other  parts  to  be  operated. 
It  is  left  in  position  for  ten  minutes  which  will,  in  most  cases,  produce  profound 
anesthesia  of  the  part.  The  tampon  method  can  be  used  to  very  good  advantage 
in  connection  with  the  deep  nerve  blocking  method  for  nasal  operations.  Many 
operators  have  failed,  inasmuch  as  they  have  not  allowed  ample  time  to  elapse  for 
the  procain  to  produce  a  satisfactory  anesthesia;  in  other  words,  they  were  too 
anxious  to  begin  their  operation  and  did  not  allow  the  anesthetic  time  to  pro- 
duce complete  anesthesia.  Ample  time  should  be  allowed  for  the  solution  to 
become  absorbed,  and  it  must  be  remembered  that  procain  is  somewhat  slower 
in  its  action  than  eocain.  The  use  of  procain  in  nasal  surgery  should  be  en- 
couraged from  the  fact  that  it  is  much  less  toxic  than  eocain,  and  it  is  in  this 
particular  field  that  many  cases  of  collapse  occur  due  to  the  rapid  absorption 
of  the  drug  by  the  mucous  surface  and  the  hypersensitiveness  of  the  part. 

For  Deep  Injections  in  Oral  and  Dental  Surgery. — The  injection  of  pro- 
cain solution  by  the  deep  nerve  blocking  injection  has  already  been  discussed 
somewhat  at  length,  but  it  might  be  well  to  state  here  that  2  per  cent  procain 
in  combination  with  1/250  to  1/500  per  cent  of  the  vaso-constricting  agent, 
suprarenin,  in  the  sterile  phj'^siologic,  isotonic  vehicle,  known  as  Ring- 
er's solution,  makes  an  ideal  combination  for  blocking  deep  nerve  trunks, 
particularly  in  operations  coming  under  the  observation  of  the  oral  surgeon,  eye, 
ear,  nose,  and  throat  specialist  and  dentist.  This  solution  must  be  prepared  ac- 
curately, and  every  precaution  taken  to  have  the  solution  conform  to  the  many 
exacting  laws  which  have  been  laid  down  by  numerous  investigators.  The  reader 
is  referred  to  Chapters  XIX  and  XX. 

Local  Anesthesia  in  Genitourinary  Surgery. — The  application  of  procain 
in  genitourinary  work  has  been  very  satisfactory,  and  instead  of  using  the 
procain  hydrochlorate,  procain  nitrate  is  employed  in  the  urethral  tract  or  in 
bladder  surgery,   or  elsewhere,  if  silver  nitrate   or   any   silver   compound  is 
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used,  as  the  nitrate  combination  is  compatible  with  silver.  Procain  nitrate  is 
highly  recommended  in  combination  with  the  various  silver  salts  for  urethral 
injections.  When  this  is  used  the  pain  which  accompanies  this  procedure  is 
eliminated,  and  anesthesia  will  be  maintained  for  quite  a  while  following  the 
injection.  Novocain  nitrate  is  used  in  from  one  to  four  per  cent  solution, 
which  is  injected  in  combination  with  protargol,  argyrol,  etc. 

Local  Anesthesia  in  Abdominal  Surgery. — In  abdominal  surgery  local 
anesthesia  is  being  employed  quite  extensively  for  appendectomy  and 
herniotomy.  Crile  was  one  of  the  first  advocates  of  this  method  in  producing 
anoci-association.  Many  others,  such  as  Leigh  F.  Watson,  M.  L.  Harris, 
Matas,  Allen,  and  Hetzler  have  added  much  to  the  literature  in  point- 
ing out  the  value  of  local  anesthesia  in  general  surgery.  The  blocking  of  the 
afferent  imi3ulses  is  one  link  in  the  chain  of  anoci-association,  which  has 
proved  to  be  of  so  much  value  in  decreasing  the  mortality  rate  and  in  eliminating 
postoperative  complications,  such  as  distress,  pain,  etc.  Crile  recommends 
that  the  skin  be  infiltrated  with  a  solution  of  procain  in  1/400  solution  in  such 
a  manner  as  to  produce  a  broad  white  elevation  in  the  skin  in  which  the  in- 
cision is  made.  Watson  employs  a  stronger  solution  than  Crile.  Great  care  is 
taken  not  to  extend  the  incision  beyond  the  anesthetized  zone.  As  the  various 
tissues  are  entered,  the}"  are  completely  blocked  by  the  anesthetic  solution,  and 
in  case  the  operation  is  for  a  herniotomy,  as  soon  as  the  skin  and  superficial 
fascia  and  external  oblique  muscles  are  separated,  thus  exposing  the  ilio-ingui- 
nal  and  ilio-hj'pogastric  nerves,  they  are  injected.  If  the  technic  is  carried  out 
in  the  right  manner,  the  abdominal  cavity  is  entered  and  no  painful  afferent  im- 
pulses are  generated  and  thus  carried  to  the  brain  which  cause  pathologic 
changes  in  the  brain  cells. 

Percentage  of  Procain  Solutions  Employed  in  Different  Phases  of  Sur- 
gery.— The  following  percentages  of  procain  solution  are  employed  in  certain 
forms  of  surgery: 

1.  For  infiltration  anesthesia,  a  solution  of  0.25  grams  (4  grains)  pro- 
cain in  100  or  50  grams  (3.2  or  1.6  ounces)  of  Ringer's  solution,  with  5  or  10 
minims  of  epinephrin  solution  (1:1000).  A  two  per  cent  solution  is  sufficient 
in  most  cases  for  the  infiltration  method. 

2.  For  instillations  and  injections,  solutions  of  0.1  gram  (II/2  grains)  pro- 
cfiin  ill  5  to  10  grams  (75  to  150  grains)  in  Ringer's  solution  with  or  without 
]0  minims  of  epinephrin  or  synthetic  suprarenin  solution  (1:1000). 

3.  In  oplithalmolog}',  a  5  to  10  per  cent  solution. 

4.  In  rhiiiolaryngology,  5  to  20  per  cent,  with  the  addition  of  6  to  8  minims 
of  1:1000  epine})hriii  or  synthetic  suprarenin  solution  to  each  10  mils  (150 
minims),  or  the  pure  pi  oca  in  powder  can  be  applied  by  an  applicator  which 
has  been  previously  rnoislencd  in  a  solulion  of  adrenaliiL 

5.  For  deep  nerve  blocking  foi-  oral  or  dental  surgery,  one  half  to  2  per 
cent  solution  (^/42  to  Va  grains  prtx-aiii)  added  to  one  mil  of  sterile  Ringer's 
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soliilion    coiilaiirm^-    sodium,    cjilciuiii,    ]1(»1  assiiiiii    dilorids.      EmcIi    mil    slioiild 
contain  1    M200  1o  1    KiOO  i>rain  of  adrenalin  or  syiitlielic  su|)rai'onin. 

Another  way  of  preparing  a  solution  for  this  particular  branch  of  oral 
and  dental  surgery  is  to  add  one  procain  suprarenin  Ringer  tablet  to  one 
mil  (c.e.)  of  sterile  distilled  water  Avhicli  makes  a  two  per  cent  solution  of 
procain,  and  a  sufficient  amount  of  the  vaso-constricting  agent,  and  at  the 
same  time  a  fresh  Ringer  solution.  A  tAvo  per  cent  solution  is  best  adapted  in 
block  anesthesia  for  oral  and  dental  operations. 

6.  Internally,  owing  to  its  feeble  toxicity,  it  may  be  given  in  doses  up  to 
0.5  grams  (7i/2  grains)  to  adults. 

7.  For  the  injection  of  loose  connective  tissue  and  the  capsule  which 
surrounds  tumors,  a  solution  consisting  of  one-half  per  cent  or  even  less  can 
be  employed.  A  one-quarter  to  one-half  per  cent  is  ideal  for  breast  amputa- 
tion. Endermic  infiltration  is  easily  accomplished  by  employing  a  one  per 
cent  solution.  Infiltration  anesthesia  for  thyroidectomy  is  from  one-quarter 
to  one-half  per  cent  solution. 

Note. — The  reader  is  referred  to  Chapters  XIX  and  XX  for  further  in- 
formation regarding  solutions,  etc. 

Toxicity. — Most  authorities  claim  that  procain  is  from  five  to  seven  times 
less  toxic  than  cocain,  which  means  that  from  five  to  seven  times  more  pro- 
cain can  be  injected  than  cocain.  On  several  occasions  the  writer  has  in- 
jected as  much  as  eight  grains  of  procain  without  producing  any  apparent  ill- 
effects.  This  amount  was  given  to  three  different  patients  for  oral  sur- 
gery operations.  In  one  case  the  entire  amount  was  injected  within  a  pe- 
riod of  ten  minutes,  while  in  each  of  the  other  two  cases  the  various  injec- 
tions containing  eight  grains  of  procain  were  extended  over  a  period  of  twenty 
minutes.  In  all  three  cases  close  observation  was  made  of  the  circulation  and 
respiration,  and  the  sphygmomanometer  was  employed  a  number  of  times 
in  order  to  keep  a  close  watch  on  the  blood  pressure.  The  results  in  all  three 
of  these  cases  were  highly  gratifying.  However,  the  writer  does  not  wish  to 
leave  the  impression  that  eight  grains  of  procain  can  be  injected  into  every 
patient.  If  an  operator  made  this  a  routine  procedure,  he  Avould  undoubtedly 
find  that  not  all  individuals  can  by  any  means  tolerate  such  an  enormous 
amount  of  the  drug.  As  previously  stated,  most  operators  claim  that  pro- 
cain is  from  five  to  seven  times  less  toxic  than  cocain,  yet  patients  are  met 
Avith  who  possess  an  idiosyncrasy  for  procain,  and  one  should  always  in- 
ject any  local  anesthetic  with  caution.  The  author  has  observed  that  a 
smaller  number  of  patients  possess  an  idiosyncrasy  for  procain  than 
for  cocain,  which  speaks  in  favor  of  employing  the  former  drug.-  He 
is  aware  of  the  fact  that  a  large  number  of  patients  are  hypersusceptible  to 
even  a  small  amount  of  cocain.  Even  if  procain  is  a  safer  drug  than  cocain  to 
inject,  it  is  far  better  to  see  how  little  solution  can  be  injected  and  produce 
the  desired  results  than  to  inject  a  large  quantity  and  bring  about  toxic 
symptoms. 
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While  giving  lectures  and  clinics  at  the  Roj^al  College  of  Dental  Surgeons 
at  Toronto,  Canada,  during  a  postgraduate  course  held  in  that  institution, 
the  writer  had  a  very  interesting  and  profitable  experience,  and  a  brief  his- 
tory of  the  case  is  as  follows  r  The  patient,  aged  27,  a  soldier,  Avho  had  just 
returned  from  the  front,  was  among  those  to  be  operated  at  the  clinic.  He 
was  in  excellent  physical  condition,  and  the  nature  of  the  operation  was  the  sur- 
gical removal  of  the  upper  central  incisor.  The  first  injections  which  were  given 
by  Dr.  Charles  Pearson,  of  Toronto,  were  infraorbital  for  the  blocking  of  the 
anterior  superior  alveolar  nerve,  and  in  addition,  a  deep  infiltration  injection 
was  made  over  the  right  central  and  lateral  incisor  teeth  and  over  the  left  lateral 
and  cuspid  teeth.  Following  these  injections,  which  amounted  to  6  mils  of 
a  two  per  cent  solution,  it  was  impossible  to  make  an  incision  of  the  mucous 
membrane.  The  patient  was  then  referred  to  the  writer,  and  a  deep  intra- 
osseous injection  was  made  above  and  between  the  apices  of  the  upper  left 
lateral  and  cuspid  teeth.  This  solution  was  injected  directly  into  the  mid- 
dle or  cancellous  plate  of  the  alveolar  process.  Following  this  procedure 
several  minutes  were  allowed  to  elapse,  when  a  second  attempt  to  operate 
was  made.  At  this  time  it  was  only  possible  to  make  an  incision  through 
the  mucous  membrane  and  periosteum,  which  was  not  without  pain  by  any 
means.  The  solution  which  had  been  injected  thus  far  was  out  of  the  same 
receptacle  which  had  been  employed  upon  a  number  of  other  patients  and 
with  the  production  of  profound  anesthesia  for  the  removal  of  several  im- 
pacted teeth.  The  soldier  was  again  subjected  to  a  third  attempt,  and  in  order 
to  produce  anesthesia  of  the  part,  the  writer  this  time  made  two  deep  intraosse- 
ous injections,  one  on  the  right  side,  located  above  and  between  the  apices  of 
the  right  central  and  lateral  incisor  teeth,  and  one  on  the  left  side  being  located 
between  the  apices  of  the  lateral  and  cuspid  teeth,  and  with  each  injection  2 
mils  of  a  four  per  cent  solution  were  given.  A  fresh  four  per  cent  solution  was 
made  and  a  total  of  4  mils  was  injected.  After  waiting  ample  time  for  anes- 
thesia to  take  place,  the  operation  was  again  attempted,  and  it  was  not  possi- 
ble to  operate  without  inflicting  excruciating  pain.  Dr.  Le  Roy  Miner,  of  Har- 
vard University,  Boston,  suggested  that  cocain  crystals  be  employed.  Co- 
cain  crystals  were  packed  directly  in  contact  with  the  part,  but  had  no 
apparent  effect.  The  total  quantity  of  solution  injected  was  16  mils  of  a 
two  per  cent  and  4  mils  of  a  4  per  cent  solution ;  in  other  words,  a  total 
amount  of  8  grains  of  procain  was  injected,  and  in  addition  the  cocain  crys- 
tals, with  no  apparent  results.  The  writer  questioned  this  patient  very  care- 
fully wjlli  much  interest  to  himself  and  all  members  of  the  class,  the  patient 
.stating  tliat  upon  being  injured  in  battle  the  physician  gave  him  three  injec- 
tions of  morphin,  each  containing  one-quarter  grain  without  effect;  also,  that  they 
had  considerable  difficulty  in  anesthetizing  him  with  chloroform.  This  was 
a  very  interesting  case,  and  all  those  present  profited  by  the  demonstration.  It 
was  remarked  that. tliey  obtaiiu'd  more  information  from  witnessing  such  a  case 
than  from  many  others  vvlicn'iii  perfect  anesthesia  was  secured.  It  is  very 
difficult  to  explfiiii  in  a  satisfactory  way  a  case  of  this  kind,  and  the  only  tiling 
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Ave  I'iiii  say  is  that  llic  ])ati('iit  was  sutTcriii^'  froni  slit'll  shock,  and  llic  tissues 
would  uot  suee'uuil)  to  llie  effect  of  the  procaiii  ov  eocain.  Not  only  was  he 
nonsusceptible  to  these  local  anesthetics,  but  also  to  morphin,  and,  to  a  cer- 
tain extent,  to  chloroform.  This  is  the  third  case  in  the  author's  experience 
which  has  proved  unsatisfactory. 

Liebel  reports  having  injected  six  grains  of  procain  into  his  own  body,  and 
after  the  effects  of  the  anesthesia  had  passed  off,  he  injected  twelve  grains  in  a 
ten  per  cent  solution.  Following  the  latter  injection  he  manifested  slight  symp- 
toms of  intoxication,  such  as  deafness,  headache,  and  optic  disturbances.  These 
symptoms  seemed  to  be  of  minor  importance  as  they  entirely  disappeared  in 
an  hour  and  a  half  following  the  injection.  The  intoxication- which  is  produced 
by  the  injection  of  an  overamount  of  procain  is  very  similar  to  those  symptoms 
produced  by  eocain. 

The  addition  of  adrenalin  or  synthetic  suprarenin  to  procain  lowers  the 
toxicity  of  this  drug.  It  not  only  does  this  but  it  increases  its  intensity  in 
producing  anesthesia. 

Several  cases  of  collapse  have  been  reported  to  the  author  by  competent 
men  who  considered  the  collapse  to  be  entirely  due  to  the  toxic  action  of  pro- 
cain. In  addition,  the  writer  has  witnessed  a  few  cases  of  collapse  w^hich  he 
has  attributed  to  the  toxic  action  of  the  drug.  In  reporting  such  cases  one 
should  be  very  careful  when  making  the  assertion  that  collapse  was  due  to 
the  anesthetic  drug  injected,  as  it  may  not  only  be  ascribed  to  this  drug  but 
may  be  due  to  the  suprarenin  or  to  a  combination  of  factors,  such  as  psychic 
fear,  or  to  the  operation  itself.  There  is  no  question  but  that  syncope,  collapse 
or  shock  has  been  caused  by  the  operation  or  by  psychic  depression  when  it 
was  thought  that  the  drug  produced  the  condition.  The  operator  should  be 
positive  as  to  the  cause  before  making  a  positive  assertion,  and  he  should  take 
all  factors  into  consideration  and  weigh  each  cause  separately  and  carefully. 

Treatment. — The  treatment  of  collapse  and  shock,  resulting  from  a  toxic 
dose  of  procain,  is  similar  to  that  of  eocain  poisoning,  and  the  reader  is  referred 
to  Chapter  XXXVI  entitled  "Syncope,  Collapse  and  Shock." 

Novo  Dentaesthin. — This  anesthetic  has  been  used  in  dental  practice  and 
contains 
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Obtundo. — This  is  a  local  dental  anesthetic  which  contains  eocain,  chlore- 
ton,  thj'mol,  menthol,  nitroglycerin,  oil  of  wintergreen,  oil  of  eucalyptus,  and 
oil  of  cloves. 

Orthoform  (Old). — Orthoform  (old)  is  a  Avhite  crystalline  powder  which 
is  almost  insoluble.  It  possesses  anesthetic  properties  when  placed  in  contact 
with  nerve  tissue.     On  account  of  this  drug  being  practically  insoluble  when 
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placed  in  contact  with  wounds,  it  remains  active  for  a  long  period. 
This  compound  also  possesses  antiseptic  properties,  and  when  both  its  anti- 
septic and  anesthetic  properties  were  considered,  much  enthusiasm  was 
aroused  over  its  j)ossibilities,  and  it  was  immediately  incorporated  in  oint- 
ments for  treating  ulcerated  surfaces,  burns,  etc.  It  Avas  used  quite  exten- 
sively until  numerous  reports  were  given  of  it.  It  had  little  effect  except 
when  placed  directly  in  contact  with  nerVe  endings.  It  is  not  absorbed  by 
the  unbroken  mucous  membrane  or  skin.  Orthoform  (old)  is  known  chemically 
as  para-amido-meta-oxybenzoic  acid  methyl  ester  and  has  the  following  chem- 
ical formula : 

HoN<  >COOCH. 

OH 

Orthoform  (New). — Owing  to  the  fact  that  much  enthusiasm  was  dis- 
played over  orthoform  (old),  Einhorn  did  considerable  experimental  work 
along  this  line  in  1897,  and  orthoform  (new)  was  presented  and  is  known  chem- 
ically as  methyl-meta-amino-para-oxybenzoate,  which  has  the  following  for- 
mula : 

CcH,  NH,  0H.C00(CH3),  3  :4:1  =  CsHgOgN 

which  is  the  meta-amino-para-oxybenzoic  acid  ester  of  methyl  alcohol. 

The  object  of  this  new  compound  was  to  eliminate  the  toxic  properties 
which  were  present  with  orthoform  (old).  However,  this  was  not  accom- 
plished, as  a  number  of  toxic  conditions  have  been  reported ;  nevertheless  the 
new  orthoform  is  not  nearly  so  toxic  as  orthoform  (old). 

Orthoform  (new)  has  been  used  quite  extensively  in  the  past  for  a  num- 
ber of  external  and  internal  conditions,  such  as  lesions  about  the  larynx, 
throat,  and  nose,  and  wounds  upon  the  external  parts.  Orthoform  new  is  a 
fine,  white,  crystalline  powder,  neutral  in  action,  having  a  melting  point  of 
143°  C.  It  is  tasteless,  odorless,  and  scarcely  soluble  in  water,  but  is  soluble 
in  five  times  its  volume  of  alcohol.  When  a  solution  containing  it  is  boiled, 
it  decomposes  readily.  It  is  a  local  anesthetic  and  closely  resembles  cocain 
in  its  local  action.  It  does  not  penetrate  the  tissue,  as  cocain  does,  on  ac- 
count of  its  insolubility.  When  it  is  placed  upon  unbroken  skin  it  is  not  ab- 
sorbed and  has  practically  no  action  except  for  a  slight  irritation.  It  is  some- 
what antiseptic,  and  can  not  be  regarded  as  duly  toxic  when  used  in  thera- 
peutic doses.  Many  times  it  is  used  internally  to  relieve  the  pain  of  gastric 
ulcer,  and,  inasmuch  as  it  acts  only  upon  ulcerated  surfaces,  it  is  valuable 
in  a  suspected  case  of  gastric  ulcer,  for  pain  is  relieved.  This  is  considered 
very  good  evidence  that  an  ulcer  exists.  It  has  been  used  extensively  as  a 
local  analgesic  foi-  wounds  of  almost  every  d('S('i-i])tion,  and  also  to  great  ad- 
vantage for  wounds  about  llie  jaws  and  neck,  as  well  as  dental  operations, 
nasal  catarrh,  and  hay  fever.  The  fact  that  it  does  not  penetrate  mucous 
membrane  and  unbroken  tissue  slif)ws  lliat  its  action  is  limited,  and  it  must 
be  in  contact  \vitli  IIk-  lu'i-vf  endings  or  nerve  trunks  in  order  to  ])roduee  anes- 
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thesia.  It  is  of  value  when  pain  is  experienced  by  sprinkling  the  powder 
over  the  part  either  in  a  pure  state  or  mixed  with  some  bland  agent,  or  it 
can  be  given  in  the  form  of  an  ointment  or  collodion. 

The  toxic  symptoms  usually  manifest  themselves  first  by  a  burning  or 
smarting  sensation,  followed  by  pain  at  the  site  of  application,  which  is  also 
accompanied  by  an  elevation  of  temperature,  rapid  pulse,  and  extreme  pros- 
tration may  be  present  in  some  cases.  A  peculiar  odor  is  noticed,  and  severe 
itching  may  accompany  the  toxic  symptoms.  Orthoform  (new)  has  almost 
been  supplanted  by  anesthesin,  which  is  far  superior  to  the  former. 

QUININ  AND  UREA  HYDROCHLORID 

A  number  of  years  ago  Griswold,  of  Fredonia,  New  York,  recorded  his  in- 
vestigations with  quinin  as  a  local  anesthetic,  but  his  announcement  was  either 
discarded  or  forgotten  until  Dr.  Henry  Thibault,  of  Scott,  Arkansas,  discov- 
ered its  anesthetic  properties  in  1907. 

Chemistry  and  Physical  Properties. — Quinin  and  urea  hydrochlorid  is 
known  chemically  as  carbamated  quinin  dihydrochlorid,  and  has  a  formula  of 

aoH,,N.O.HCl+CH,N,0.    HCl  +  SH^O 

It  is  an  interesting  fact  that  all  the  soluble  salts  of  quinin  act  as  a  local 
anesthetic  when  applied  to  nerve  trunks  or  terminal  nerves.  Quinin  and  urea 
hydrochlorid  is  a  salt  which  is  composed  of  one  molecule  of  quinin  hydro- 
chlorid, and  one  molecule  of  urea  hydrochlorid.  This  compound  occurs  as 
Avhite,  interlaced  prismatic  crystals  which  are  odorless,  having  a  very  bitter 
taste,  and  is  soluble  in  equal  parts  of  water.  A  concentrated  solution  of 
quinin  and  urea  hydrochlorid  is  amber  colored  in  appearance.  Its  salt  is 
not  hygroscopic,  is  unalterable  and  remains  permanent  in  the  air.  Quinin 
and  urea  hydrochlorid  can  be  boiled  almost  indefinitely  without  decom- 
position, but  if  they  are  left  standing  for  a  considerable  length  of  time  de- 
composition will  take  place. 

Physiologic  Action  and  Uses. — Quinin  and  urea  hydrochlorid  has  exactly 
the  same  action  as  quinin  and  is  nonirritating  when  injected  hypodermatically. 
The  discovery  that  quinin  and  urea  hydrochlorid  would  produce  anesthesia 
was  a  great  step  in  advance  for  local  anesthesia.  It  can  be  applied  locally  to 
the  mucous  membrane  and  it  exerts  an  anesthetic  action  which  is  very  similar 
to  that  of  cocain  in  intensity,  but  the  part  remains  anesthetic  for  a  number 
of  days  following  the  injection. 

■  Griswold  reported  before  the  Chautauqua  County  (New  York)  Medical 
Society  that  quinin  could  be  used  hypodermatically  as  an  efficient  local  anes- 
thetic. In  the  year  1907  Thibault,  of  Arkansas,  found  that  quinin  and  urea 
hydrochlorid  would  produce  deep  and  prolonged  anesthesia  which  he  dis- 
covered following  his  hypodermatic  treatment  for  malaria.  At  the  point  of 
injection  he  noticed  the  parts  would  remain  anesthetized  for  several  days 
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foUoAving  the  injection.  After  this  discovery  he  began  experimenting  with 
the  drug  and  soon  learned  that  a  one  to  three  per  cent  solution  would  produce 
a  deep  anesthesia  which  would  last  for  several  hours  and  even  days,  and 
was  far  safer  than  cocain.  The  compound  usually  selected  for  a  local  anes- 
thetic is  quinin  and  urea  hydrochlorid,  inasmuch  as  it  is  soluble  in  equal 
parts  of  water.  However,  other  soluble  salts  of  quinin  are  equally  as  efficient, 
and  even  the  insoluble  salts  of  quinin,  when  slightly  acidified,  can  be  dis- 
solved in  sufficient  quantity  to  produce  anesthesia.  This  knowledge  may  be 
of  value  some  time  when  other  drugs  for  producing  local  anesthesia  are  not 
available.  It  is  of  interest  to  know  that  quinin  and  urea  hydrochlorid  not 
only  produces  anesthesia  of  the  sensory  nerve  endings  or  nerve  trunks,  but 
when  the  solution  is  brought  in  contact  with  the  blood  it  arrests  the  ameboid 
movement  of  the  white  cells,  gradually  becoming  white  in  color  and  finally 
undergoing  the  process  of  crenation. 

It  has  been  found  that  quinin  has  a  powerful  influence  over  the  proto- 
plasm which  makes  up  the  cells,  and  when  it  is  injected,  a  prolonged  anes- 
thesia of  the  parts  remains  for  hours  or  even  days,  although  it  may  cause  some 
coagulation  and  damage  of  the  tissue  at  the  point  of  injection.  Hertzler  says: 
"When  a  soluble  salt  of  quinin  is  injected  into  the  tissue,  it  causes  an  exudate 
which  is  at  first  amorphous;  if  the  solution  remains  confined  in  the  tissues,  it 
soon  coagulates,  forming  granular  fibers.  The  coagulation  begins  a  few 
minutes  after  injection  and  is  complete  in  from  twelve  to  twenty-four  hours." 
It  is  also  noted  that  when  the  skin  is  infiltrated  it  becomes  red  in  color  and 
is  somewhat  thickened,  and  this  at  once  suggests  a  leukocytosis  and  hyper- 
emia ;  but,  on  the  other  hand,  this  part  is  not  sensitive  to  the  touch  as  would 
be  the  case  if  there  was  inflammation  of  the  tissue.  Fibrin  is  formed  in  the 
part  which  is  granular  in  character,  and  is  not  changed  or  replaced  by  perma- 
nent fibrous  tissue,  but  is  absorbed  within  a  few  days  following  the  injection, 
and  the  tissues  soon  resume  their  normal  state.  Hertzler  also  states  that 
when  quinin  solution  is  injected  into  a  nerve  trunk,  the  action  is  sim- 
ilar to  that  Avhich  takes  place  when  the  solution  is  injected  beneath  the 
skin.  This  granular  fibrin  Avhich  is  formed  in  contact  Avith  the  nerA^e  fibers 
themseh'es  may  compress  and  displace  them,  but  do  not  change  the  nerve 
fibers  themselves. 

Many  operators  Avho  have  had  experience  with  quinin  and  urea  state  that 
its  injection  produces  edema,  a  statement  which  is  incorrect,  from  the  very 
fact  that  the  substance  formed  is  spontaneously  coagulable,  AA^hereas  if  it 
Avas  true  edema  the  tissue  at  the  point  of  injection  Avould  not  be  capable  of 
taking  immediate  steps  toAvard  initial  repair  until  the  edema  had  subsided. 
Therefore,  the  exudate  AA'hich  is  produced  by  the  injection  of  the  quinin  and 
urea  hydrochlorid  is  the  first  step  toward  speedy  repair,  and  as  Hertzler  puts 
it,  it  is  a  misdirected  one  and  may  do  harm,  if  improperly  employed.  If  it 
is  used  Avjth  intelligence  and  all  due  care  is  taken  during  its  administration, 
it  is  an  efficient  and  valuable  local  anesthetic.    It  must  be  borne  in  mind  that 
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the  infiltrated  and  reddened  condition  of  the  skin  is  not  an  inflammatory  re- 
action, and  the  operator  should  not  lose  sight  of  the  fact  that  when  a  quantity 
of  the  solution  is  injected  beneath  the  skin  or  mucous  membrane,  and  the 
tissue  is  incised  a  few  minutes  following  the  injection,  that  a  considerable 
amount  of  the  solution  escapes  with  the  hemorrhage  and  the  formation  of 
fibrous  tissue,  as  already  described,  takes  place  to  a  very  limited  extent, 
and  not  onlj^  this,  but  the  anesthesia  remains  only  for  a  few  hours  folloAving 
the  injection.  If  prompt  healing  of  the  part  is  desired,  it  is  well  to  in- 
ject as  little  of  the  solution  as  possible  during  the  operation.  On  the 
other  hand,  if  it  is  impossible  to  obtain  primary  union,  it  may  be  desir- 
able to  maintain  prolonged  anesthesia  a  number  of  days,  and  when  such 
is  the  case  the  solution  is  injected  into  the  tissue  and  allowed  to  remain.  It 
is  claimed  that  the  exudate  which  forms  as  a  result  of  the  quinin  and  urea 
injection  causes  pressure  upon  the  surrounding  tissues  which  has  a  tendency 
to  lessen  the  hemorrhage  and  exudate.  If  the  solution  is  injected  deeply 
into  the  tissue  and  allowed  to  remain,  fibrous  tissue  forms  and  as  a  result  of 
anesthesia  will  last  from  two  to  fifteen  days.  This  is  a  very  valuable  property 
in  favor  of  quinin  and  urea  anesthesia  for  surgical  operations  upon  the 
throat,  jaAvs,  anus  and  other  locations,  as  it  lessens  or  eliminates  postoperative 
pain  which  follows  these  operations.  When  the  operator  is  using  quinin 
and  urea  hydrochlorid  as  a  local  anesthetic,  he  should  by  all  means  take  into 
consideration  the  exudate  which  is  formed  and  the  prolonged  anesthesia  Avhich 
is  obtained,  provided  the  solution  is  deeply  injected  and  is  allowed  to  remain 
in  the  tissues.  Some  operators  prefer  to  add  a  small  amount  of  adrenalin 
or  synthetic  suprarenin  to  the  quinin  and  urea  hydrochlorid,  which  prevents 
the  vaso-dilation  of  the  capillaries  or  arterioles  at  the  time  the  cpiinin  and 
urea  is  injected.  The  adrenalin  produces  immediate  vaso-constriction  of 
the  part  which  seems  to  lessen  the  amount  of  exudate,  and  last,  but  not 
least,  it  shortens  the  duration  of  the  anesthesia.  When  quinin  and  urea 
hydrochlorid  is  applied  topically  to  the  mucous  membrane  of  the  mouth, 
even  in  concentrated  solution,  it  seems  to  have  little  anesthetic  effect,  which 
is  no  doubt  due  to  the  very  sIoav  absorption  of  the  drug.  An  injection 
of  quinin  and  urea  hydrochlorid  has  little  effect  upon  immediate  hemor- 
rhage, but  as  the  anesthesia  deepens  it  acts  as  a  hemostatic,  thereby 
checking  the  flow  of  blood  to  some  extent.  The  urea  hydrochlorid,  which 
is  in  combination  with  quinin  hydrochlorid,  seems  to  have  no  effect  what- 
soever upon  the  tissues,  and  the  object  of  its  being  combined  with  quinin 
hydrochlorid  is  to  render  the  latter  more  soluble.  Quinin  hydrochlorid  is 
soluble  in  one  to  thirty-four  parts  of  water. 

External  Application  of  Quinin  and  Urea  Hydrochlorid. — This  com- 
pound, when  applied  externally,  is  very  slow  in  its  action  as  compared  with 
procain  and  cocain.  On  account  of  its  action  being  much  slower  than  pro- 
cain  and  cocain,  the  prolonged  effect  it  produces  places  it  far  superior  to 
cocain  and  procain  in  this  particular  respect.     The   topical  application   of 
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quinin  and  urea  hydrochloricl  has  not  been  used  to  any  considerable  extent,  al- 
though the  author  has  used  it  with  satisfaction  on  several  occasions  for  nasal 
and  antrum  operations  by  the  tamponing  method. 

The  author  has  in  a  number  of  cases  injected  quinin  and  urea  hydro- 
chlorid  for  blocking  the  nerve  trunks  for  oral  and  dental  surgery,  and  the 
results  have  been  very  satisfactory.    One-half  per  cent  solution  was  employed. 

Tampon  Method. — When  it  is  used  in  the  nasal  cavity  for  nasal  surgery, 
it  can  be  applied  upon  a  tampon,  as  already  described  under  procain  and 
cocain.  As  quinin  and  urea  hydrochlorid  are  nontoxic,  a  large  amount  can  be 
used.  The  tampon  should  be  frequently  changed  and  should  be  as  large  as 
possible  to  pack  into  the  nasal  cavity.  The  tampon  should  be  changed  at 
least  four  times,  allowing  it  to  remain  in  position  from  five  to  ten  minutes. 
As  soon  as  anesthesia  has  been  produced,  the  mucous  surface  should  be  gone 
over  with  a  tampon  which  has  been  saturated  with  a  1-1000  solution  of  adrena- 
lin, which  will  cause  ischemia  of  the  part  and  prevent  hemorrhage.  Quinin 
and  urea  hydrochlorid  by  the  injection  method  has  become  very  popular  with 
many  general  surgeons,  and  is  being  used  very  extensively  by  Hertzler  and 
Crile  and  others. 

The  drug  should  be  used  with  caution,  even  if  it  is  nontoxic,  for  deep 
nerve  blocking  injections  for  oral  and  dental  surgery,  inasmuch  as  it  pro- 
duces an  exudate  and  prolonged  anesthesia  and  sloughing  in  some  cases. 
The  author  has  experienced  very  little  difficulty  following  its  administra- 
tion, and  in  only  a  few  cases  encountered  any  sloughing  of  the  tissues. 

Percentages  of  Solution  Employed. — One  per  cent  quinin  and  urea  hy- 
drochlorid is  sufficient  to  produce  anesthesia  for  nearly  all  operations.  Even 
a  one-fourth  or  one-half  per  cent  solution,  skillfully  injected,  will  produce 
very  satisfactory  results.  If  primary  union  is  desired,  and  the  operation  is 
upon  the  face  or  is  situated  in  loose  connective  tissue,  or  for  plastic  operations 
upon  the  head  and  neck,  one-quarter  to  one-half  per  cent  solution  is  more 
efficient.  If  prolonged  anesthesia  is  necessary,  as  for  an  extensive  operation, 
or  for  controlling  postoperative  pain  resulting  from  a  surgical  operation,  a 
one  per  cent  solution  should  be  employed.  It  is  much  better  to  prepare  the 
Mjlution  just  before  it  is  injected,  as  it  disintegrates  if  kept  standing  for 
several  days.  Some  operators  prefer  a  three  or  four  per  cent  solution. 
Experience,  however,  has  proved  that  one  per  cent  solution  is  sufficient 
for  .such  operations  as  come  within  the  domain  of  the  oral  surgeon,  eye, 
ear,  nose  and  throat  specialist,  and  dentist.  If  a  deep  injection  has  been 
made  to  anesthetize  a  nerve  branch,  twenty  minutes'  time  should  elapse 
from  the  time  of  injection  until   tlie  opci-ritioii   is  l)egun. 

Toxicity  of  Quinin  and  Urea  Hydrochlorid. — The  coiiiponiKl  seems  to 
TIoAvever,  jiisl  hccjiiisc  the  drug  is  noiiloxic,  Hic  opcrjilor  should  not  take  ad- 
vantage of  this  fact  and  inject  an  enormous  quajitity  wliich  would  produce 
have  no  toxic  effect  on  a  patient  even  when  injected  in  a  large  quantity. 
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prolonged  anesthesia  and  invite  postoperative  effects,  such  as  sloughing. 
AVhen  Thibault  discovered  its  anesthetic  properties  he  certainly  added  a  valua- 
ble link  to  the  surgeon's  resources  of  eliminating  pain,  and  not  only  that, 
but  it  has  added  wonderfully  to  the  technic  of  producing  local  anesthesia. 
Its  nontoxicity  and  long  duration  of  anesthesia  will,  at  all  times,  keep  this 
compound  in  the  minds  of  every  anesthetist  and  surgeon.  Its  drawbacks, 
which  now  confront  us,  may  in  time  be  eliminated  or,  at  least,  l)e  reduced  by 
combining  this  drug  with  other  agents  Avhich  may  neutralize  or,  at  least, 
modify  its  undesirable  action,  such  as  prolonged  anesthesia  and  its  tendency 
to  produce  sloughing. 

Sal  Anestheticum  Schleichii. — This  is  a  local  anesthetic  solution  Avhich 
contains  various  amounts  of  cocain  liydrochlorid,  morphin  hydrochlorid  and 
sodium  chlorid,  to  produce  anesthesia  by  infiltration,  according  to  the  method 
of  Schleich.  The  three  solutions  which  were  originally  used  by  Schleich  for 
infiltration  anesthesia  consisted  of  three  different  degrees  of  strength,  which 
were  as  follows: 

1.  Sal  anestheticum  Schleichii  I  (strong): 

I^     Cocain   hydrochlorid  0.2        (gr.  3) 

Morphin  hydrochlorid  0.025   (gr.  1/3) 

Sodium  chlorid  0.2        (gr.  3) 

2.  Sal  anestheticum  Schleichii  II  (normal): 

IJ      Cocain  hydrochlorid  0.1        (gr.  1  2/3) 

Morphin  hydrochlorid  0.025    (gr.  1/3) 

Sodium  chlorid  0.2        (gr.  3) 

3.  Sal  anestheticum  Schleichii  III  (weak)  : 

IJ      Cocain   hydrochlorid  0.01      (gr.  1/6) 

Morphin  hydrochlorid  0.005    (gr.  1/12) 

Sodium  chlorid  0.2        (gr.  3) 

Schleich  found  he  could  use  alypin  to  advantage  Avhen  combining  it  with 
cocain,  and  consequently  advised  the  substitution  of  the  above  solutions  for 
the  following : 

I  II"        III 

IJ      Cocain  hydrochlorid 
Alypin 

Sodium  chlorid 
Distilled  water 

It  will  be  noticed  that  the  above  formula  does  not  contain  the  vaso-con- 
stricting  agent  adrenalin  or  synthetic  suprarenin,  inasmuch  as  Schleich  feared 
unpleasant  secondary  symptoms  following  its  administration. 

Sinecain. — This  is  a  compound  which  contains  three  per  cent  of  ({uiuii! 
hydrochlorid,  three  per  cent  of  antipyrin,  and  0.05  mg.  of  adrenalin  in  water 
as  the  vehicle,  and  has  been  employed  as  a  local  anesthetic. 
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STOVAIN 

This  is  a  synthetic  local  anesthetic  discovered  by  Fourneau,  a  French 
chemist.  It  is  known  chemically  as  benzoyl  ethyl  dimethylaminopropanol 
hydrochloride  and  has  the  following  chemical  formula: 

CH3CH,C(CeH5COO)(CIl3)CH2N(CH3),.HCl 

Chemical  and  Physical  Properties. — It  is  a  synthetic  compound  and  is 
closely  related  to  alypin,  and  was  first  used  in  1904  by  Chaput  in  producing 
subarachnoid  analgesia.  It  consists  of  small  brilliant  flakes  or  scales  having  a 
melting  point  of  175°  C.  Stovain  is  very  soluble  in  water,  and  it  makes  up 
solutions  which  are  stable  and  may  be  sterilized  at  115°  C.  without  fear  of 
decomposition.  Stovain  is  precipitated  from  solution  by  all  the  alkaloidal 
reagents  and  is  broken  down  by  very  dilute  alkali  solutions.  Therefore,  it  is 
incompatible  with  alkaloidal  and  alkali  reagents.  This  synthetic  anesthetic 
was  introduced  as  an  efficient  substitute  for  cocain,  but  it  has  not  proved  to 
be  as  valuable  as  it  was  thought  it  would  be  at  one  time,  due  doubtless  to  its 
toxicity  and  to  the  fact  that  adrenalin  can  not  be  combined  with  it. 

Action  and  Uses. — Stovain  is  a  local  anesthetic  having  about  the  same 
power  as  cocain,  but  it  dilates  the  blood  vessels,  whereas  cocain  contracts 
them.  It  is  considered  to  be  one-third  to  one-half  as  toxic  as  cocain.  Tuffier 
and  Eeclus  have  done  some  good  work  with  it  and  recommended  it  for  spinal 
anesthesia,  and  it  has  been  used  considerably  for  this  purpose,  but  as  it 
produces  toxic  symptoms  in  many  cases  and  causes  irritation  of  the  nerve 
tissues,  it  is  not  being  used  as  much  at  this  time  as  it  was  in  the  past.  Most 
authorities  agree  that  it  is  less  toxic  than  cocain,  and  that  the  duration  of  anes- 
thesia does  not  last  as  long  as  that  of  cocain,  and  when  toxic  symptoms  de- 
velop following  its  injection  they  are  very  similar  to  those  following  cocain. 
When  solutions  are  injected  into  the  tissue,  the  patient  first  experiences  a 
slight  burning  pain,  which  is  soon  followed  by  deep  anesthesia,  and  in  some 
eases  an  area  of  inflammation  is  apparent  at  the  site  of  injection,  and  in 
other  cases  the  injection  of  a  ten  per  cent  solution  has  been  followed  by  nec- 
rosis of  the  tissues.  When  a  solution  of  stovain  is  instilled  into  the  eye  it 
causes  a  very  marked  burning  sensation,  extreme  lacrimation  and  photo- 
phobia. The  pupil  becomes  contracted,  and  the  parts  are  extremely  hypere- 
mic.  It  is  true  that  stovain  possesses  several  properties  which  do  not  make  it 
the  ideal  anesthetic  by  any  means,  but  with  its  disadvantages  it  is  superior 
to  cocain.  Its  principal  advantage  is  that  two  or  three  times  as  much  of  it  can 
be  injected.  The  safe  dose  of  stovain  is  placed  at  30  mils  of  a  1/200  solution, 
Ijiit  even  a  greater  amount  than  this  has  been  injected  without  the  develop- 
ment of  postoperative  complications.  Stovain  is  employed  more  in  spinal  anal- 
gesia than  in  any  other  branch  of  local  anesthesia  and  is  being  used  at  the 
present  time  by  a  number  of  surgeons.  Its  chief  reason  for  being  used  is  that 
it  is  le.ss  toxic  than  cocain,  it  can  be  boiled  without  decomposition,  is  mildly 
antiseptic,  and  is  very  soluble  in  water.     It  paralyzes  all  the  sphincters,  such 
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as  the  vesical,  uterine,  and  anal.  It  exerts  far  more  effect  on  the  motor  nerves 
than  cocaiii  does.  This  beiny  the  case,  it  produces  muscular  relaxation  when 
it  is  injected  into  the  spinal  canal  and  allowed  to  come  in  contact  with  the  roots 
of  the  motor  nerves.  This  one  feature  makes  it  a  valuable  agent  to  use  when 
s}nnal  anesthesia  is  indicated  for  abdominal  operations,  as  it  permits  deep 
muscular  relaxation  which  is  advantageous  to  the  surgeon.  It  is  employed 
in  five  and  ten  per  cent  solutions  for  spinal  anesthesia,  and  one-lialf  to  one 
per  cent  solution  for  hypodermatic  injections  for  the  production  of  local  anes- 
thesia. 

Dosag'e. — Internally  0.002  gram  (1/30  grain.)  Locally,  from  five  to  ten 
per  cent  solution  for  application  to  the  mucous  membrane  for  nasal  and 
throat  operations.  For  hypodermatic  injections  for  local  anesthesia,  in  0.75 
to  one  per  cent  solution ;  in  a  5  to  10  per  cent  solution  for  producing  spinal  anes- 
thesia. 

Subcutin. — Subcutin  is  a  local  anesthetic  which  was  introduced  by  Ritsert, 
and  is  prepared  by  the  action  of  paraphenol  sulphuric  acid  upon  anesthesin. 
It  is  said  to  be  nontoxic  and  to  possess  germicidal  properties.  It  has  the  fol- 
lowing chemical  formula : 

NH^SOgH.CeH.OH 


(NH,S03H.CeH,0H  \ 
COOC„H.  / 


COOC2H5 

It  appears  in  white,  fine,  crystalline  powder,  and  has  a  melting  point  of 
195.6°  C.  It  is  soluble  to  the  extent  of  2.5  parts  in  one  hundred  parts  of  warm 
water.  It  is  not  decomposed  by  boiling,  and  when  injected  it  does  not  produce 
pain,  and  anesthesia  follows  at  once.  Some  users  of  this  drug  have  reported 
that  following  its  injection  the  site  of  injection  showed  an  inflammatory  reac- 
tion. It  does  not  produce  as  deep  an  anesthesia  as  cocain,  and  the  anesthetic 
effect  disappears  much  quicker  than  when  cocain  is  emploj^ed.  When  it  is 
placed  in  contact  with  the  tongue  it  produces  numbness.  Anesthesin  (see 
first  part  of  this  chapter)  is  a  drug  which  is  almost  insoluble  in  water,  and  it 
is,  therefore,  not  adapted  for  local  anesthesia.  This  draAvback  caused  Ritsert 
to  do  experimental  work  with  anesthesin  compound  in  order  to  prepare  a  com- 
pound which  would  possess  a  greater  solubility,  and  j^et  be  endowed  with  the 
anesthetic  property,  without  producing  irritation.  His  research  work  re- 
sulted in  finding  that  phenol  sulphonate  or  subcutin  answered  these  require- 
ments. The  parasulphonate  of  anesthesin,  which  is  known  as  subcutin,  when 
injected  hypodermatically,  produces  postoperative  pain  because  the  solution  is 
acid  in  reaction. 

Tropacocain. — This  agent  was  first  isolated  from  the  coca  plant  by 
Giesel,  and  its  action  is  similar  to  that  of  cocain,  Avith  the  exception  that  it 
produces  anesthesia  much  quicker  than  cocain,  and  retains  the  anesthetic 
effect  about  one-half  as  long.  The  toxic  symptoms  arising  from  the  use  of  this 
drug  are  not  so  pronounced  and  are  of  a  much  shorter  duration  than  those  of 
cocain.     When  solutions  of  tropacocain  are  instilled  into  the  eye,  the   drug 
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produces  profound  anesthesia  in  about  half  the  time  required  by  solutions 
of  cocain.  with  no  ischemia ;  and  accommodation  is  not  impaired.  This  drug  has 
not  become  very  popular  as  a  local  anesthetic,  but  it  has  been  used  by  some 
operators  for  spinal  analgesia. 

The  compound  employed  is  tropacocain  hydrochlorid  which  has  the  fol- 
lowing chemical  formula: 

CgHi^  NOIC.H^O)  HCl 

This  drug  is  now  prepared  synthetically  and  is  known  as  the  hydrochlorid 
of  synthetic  tropacocain.  It  can  be  used  instead  of  cocain  hydrochlorid  as  it 
possesses  several  properties  that  the  cocain  solution  does  not  possess.  The 
solution  is  more  stable,  easily  sterilizable,  and  has  a  less  toxic  action  upon 
the  heart.  It  can  be  used  in  ophthalmology,  general  surgery  by  the  Schleich 
infiltration  method,  in  dentistry,  in  regional  anesthesia,  and  in  lumbar  or 
spinal  anesthesia.    Its  toxic  action  is  about  one-half  of  that  of  cocain. 

Dosage. — It  is  applied  in  from  three  to  ten  per  cent  aqueous  solution,  and 
contains  0.6  per  cent  sodium  chlorid. 

Water. — AYater  has  been  employed  somewhat  as  a  local  anesthetic,  not 
that  it  produces  any  local  anesthetic  action  within  itself,  but  the  pressure  it 
exerts  causes  pressure  upon  the  terminal  nerve  endings,  and  produces  anes- 
thesia.    It  has  been  used  in  dentistry  and  in  minor  surgical  cases. 

Wilson's  Local  Anesthetic. — This  is  a  solution  of  one  per  cent  cocain, 
trinitrin,  hyclronaphthol,  eucalyptol,  monarda,  baptisia,  gaultheria,  thymol, 
benzoic  acid,  and  boric  acid. 

Waite's  Local  Anesthetic. — This  is  a  local  anesthetic  solution  which  is 
used  in  oral  and  dental  surgery  and  contains  the  following  ingredients :  co- 
cain, phenol,  glycerinum,  iodum,  thyme,  eucalyptus,  mentha-arvensis,  baptisia, 
gaultheria,  and  benzo-boracic  acid.  Each  29.57  cubic  centimeters  contains 
0.344  grams  of  cocain  hydrochlorid. 


CHAPTER  XV 
ANESTHETIC    FORMULAS,    TABLETS,   AND    SOLUTIONS 

ANESTHETIC  FORMULAS 

The  most  impoTtant  local  anesthetics  and  their  combinations  will  now  be 
discussed.  The  reader  should  carefully  note  the  amount  of  the  anesthetic 
drug,  the  vaso-constricting  agent,  adrenalin  or  synthetic  suprarenin,  and  the 
vehicle  employed. 

LOCAL  ANESTHETIC  TABLETS  AND  SOLUTIONS 

Various  local  anesthetic  tablets  containing  different  amounts  of  the 
local  anesthetic  in  combination  with  the  vaso-constricting  agent,  as  well  as 
other  constituents,  are  now  offered  to  the  profession.  The  tablet  combina- 
tion is  a  convenient  form  of  making  a  fresh  local  anesthetic  solution  at  the 
time  of  operation,  which  in  many  respects  is  superior  to  the  stock  solution. 
The  writer  has  emploj^ed  the  tablet  preparation  method  for  a  number  of 
years  and  recommends  its  use  over  a  stock  solution.  A  fresh  solution  is  very 
easily  prepared  by  adding  the  proper  tablet  to  a  given  amount  of  the  vehicle, 
which  gives  a  definite  percentage  of  the  anesthetic  and  the  vaso-constricting 
agent.  Some  stock  solutions  should  never  be  employed  because  they  contain 
certain  compounds  which  are  irritating  to  the  tissues;  besides  there  is  a  great 
chance  for  disintegration  and  contamination.  However,  a  stock  local  anes- 
thetic solution,  which  is  accurately  compounded,  composed  of  the  proper 
ingredients,  contained  in  alkaline  free,  amber-colored,  sterile,  sealed  ampoules, 
has  merit,  but  cannot  be  recommended  over  the  preparation  of  a  fresh  solu- 
tion from  tablets  as  needed. 

We  will  first  consider  the  various  combinations  of  cocain,  inasmuch  as  it 
has  occupied  a  ]3rominent  place  in  local  anesthesia  in  the  past.  However,  in 
this  modern  age,  it  does  not  occupy  as  prominent  a  position  as  it  formerly 
did  in  the  production  of  local  anesthesia,  on  account  of  its  extreme  toxicity. 

H.T.  No.  151  (P.D.)  : 

IJ     Cocain  hydroehlorid.  gr.  1/6 

Adrenalin  gr.  1/300 

Sig.:  Add  1  tablet  to  the  vehicle  which  will  make  a  1  per  cent  solution  of  cocain  and 
1/5000  solution  of  adrenalin. 

H.  T.  "B"  No.  178  (P.D.)  : 

B     Cocain  hydroehlorid  gr.1/12 

Adrenalin  gr.  1/300 
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Sig. :  One  tablet  added  to  1  mil  of  Yehicle  makes  i4  iier  eent  of  eocain  and  1/5000 
solution  of  adrenalin. 

H.  T.  "D"  No.  203  {P.D.)  : 

K     Cocain  liydroehlorid  gr.  1/6 

Adrenalin  gr.  1/600 

Sig. :  One  tablet  added  to  1  mil  of  vehicle  makes  a  1  per  cent  solution  of  cocain 
and  adrenalin  1/10,000, 

These  tablets  are  of  narrow  cylinder  shape  and  can  be  readilj"  divided  or 
inserted  whole  into  the  pulp  chamber  for  i3ressure  anesthesia. 

H.T.  No.  81  {P.D.).     (Suggested  hij  Dr.  N.  S.  Hojf,  Ann  Arlor,  Mich.)  :      • 
I>      Cocain  liydroehlorid  gr.  1/2 

Morphin    suljDhate  gr.  1/8 

Atropin  sulphate  gr.  1/200 

H.T.  No.  200  "B"   {P.D.).     (Suggested  hy  Dr.  N.  S.  Hojf,  Ann  Arlor, 

Mich.): 

]$     Cocain  liydroehlorid  gr.  1/4 

Morphin  sulphate  gr.  1/16 

Atropin  sulj)liate  gr.  1/400 

Local  anesthetic  solution  suggested  hij  Dr.  Hermann  Prinz: 
F^     Cocain  liydroehlorid  gr.    v 

Sodium  chlorid  gr.  iv 

Distilled  water  §     i 

Misce. 
Sig.:     Use  as  a  local  anesthetic.    Add  one  minim  of  a  1/10,000  solution  of  epinej)hrin  to 
each  mil  when  used.     This  makes  a  1  per  cent  solution  of  eocain. 

Local  obtundent  suggested  hg  Dr.  Jenkins: 

lyi     Cocain  liydroehlorid  gr.  xv 

Liquid  phenol  3    i 

Misce. 
Sig. :     Pleat  the  solution  and  apply  to  the  sensitive  dentin. 

Formula  of  Dr.  J.  P.  Buckley.     (Lilly)  : 

It     Cocain  liydroehlorid  gr.  1/12 

This  is  ill  the  form  of  freely  soluble,  miniature  cylinders  suitable  for  re- 
moval of  the  dental  pulp  by  the  pressure  method. 

Local  (iiicstliflic  soliitio}),  formula,  of  Dr.  J.  J'.  Buckley.     (Lilly)  : 

]>;      ("'of-aiii  liydrocldorid  gr.   v 

Tliis  fitiioimt  of  focriii)  is  dissolved  in  one  duih-c  oI'  physioloi>ic  saline  so- 
lution A\'liich  f'Oii1aiii,>  a  small  aiiiMinil  (if  pliciiol  and  pcpix'i'miid .  Mah'cs  one 
per  cent  solulion  of  r-ocain. 

Anrsfhr  I  if   hi])lrfs.      Fonnuhi   of  Dr.  Srhlfirh.     Those  lablcts  are  employed 


gv. 

lA^ 

gr. 

1/40 

gr. 

1/.3 

gr. 

1/10 

gv. 

1/40 

gr. 

1/5 

gr. 

1/100 

gr. 

1/40 

gr. 

1/5 
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foT  iiifiltral  ion  ;niestii(^si;i  ;m(l  arc  supplied  in  tlii-cc  diflVi'dil  si  i'cii<itlis.     (Ijilly)  : 
I^     No.  1  Strong. 

Cocain  hydroclilorid 

Morphin  hydroclilorid 

Sodium  chlorid 
I>     No.  2  Normal 

Cocain  hydroclilorid 

Morphin  hydroclilorid 

Sodium  chlorid 
I^     No.  3  Weak 

Cocain  hydroclilorid 

Morphin  hydroclilorid 

Sodium  chlorid 

To  prepare  solution  for  injection  by  infiltration  method,  select  the  proper 
tablet,  either  No.  1,  No.  2,  or  No.  3,  as  indicated,  and  dissolve  one  tablet  to  each 
100  minims  (6.5  mils)  of  sterile  distilled  water. 

Note  :  The  sodium  chlorid  does  not  produce  an  isotonic,  physiologic  ve- 
hicle such  as  produced  by  Ringer  constituents. 

Anesthetic  tatlets.     {Lilly)  : 

J^     Cocain  hydroclilorid  gr.  1/2 

Morphin  sulphate  gr.  1/8 

Atropin  sulphate  gr.  1/200 

Sig. :  Add  one  tablet  to  25  minims  of  vehicle  which  makes  a  2  per  cent  solution  of 
cocain. 

Local  anesthetic  tablet.     (Lilly)  : 

IJ     Cocain  hydroclilorid  gr.  1/8 

Morphin  sulphate  gr.  1/32 

Atropin  sulphate  gr.  1/800 

Sig. :  Add  one  tablet  to  25  minims  of  the  vehicle  Avhich  makes  a  i/^  per  cent  solu- 
tion of  cocain. 

Local  anesthetic  solution: 

Gm.  or  Mil 

B     Cocainse  hydrochloridi  16  (gr.  iiss) 

Atropinse  sulphatis  008   (gr.  1/8) 

Stryclinina3   sulphatis  03  (gr.  ss) 

Phenolis  12  (mm.  ii) 

Aquaj  dest.  15  (fld.  o  ss) 
Misce. 

The  above  solution  contains  1  per  cent  of  cocain.  Each  mil  con- 
tains Yq  gr.  cocain  (medium  dosage)  with  %2o  gi'-  of  atropin,  and  %o  gr.  of 
strychnine.     Add   1   minim  of  a   1/1,000  solution   of  adrenalin  to   each   mil. 
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The  carbolic  acid  wliicli  is  0.8  per  cent  is  for  preservation.     The  atropin  and 
strychnin  are  stimulants. 

Brann's  formulas.     Local  anesthetic  solutions: 
No.  1. 


No.  2. 


No. 


No.  4. 


IJ     Cocain  liydroelilorid 

Suprarenin   (1%  solution) 
Normal  saline  solution 


IJ     Cocaiii  liydroelilorid 

Suprarenin   (1%  solution) 
Normal  saline  solution 


R     Cocain  liydroelilorid 

Suprarenin   (1%  solution) 
Normal  saline  solution 


Tl     Coeain  liydroelilorid 

Sux3rarenin   (1%  solution) 
Normal   saline   solution 


Gm.   or   Mil 


100 


01 
08 


Gm.   or   Mil 


.50 


Gm.   or  Mil 


10 


Gm.   or  Mil 


Note  :  Normal  saline  solution  contains  only  sodium  chlorid  and  is  not  a 
Kinger  solution.  Ringer  solution  contains  sodium,  calcium,  and  potassium 
chlorids. 


PROCAIN  COMBINATIONS,  TABLETS,  AND  SOLUTIONS 


TI.T.  No.  187  (P.D.)  : 

l)c     Proeain 
Adrenalin 


gv.  1/3 
gr.   1/600 


One  tablet  added  to  one  mil  of  the  vehicle  makes  a  tAvo  per  cent  solution  of 
pi-ocain  and  adrenalin  1/10,000. 


H.T.  "B"  No.  188  {P.D.)  : 
I>     Proeain 

Adrenalin 


gr.  1/6 
gr.   1/400 


One  tablet  added  to  one  mil  of  Ringer  vehicle  makes  a  one  per  cent  solu- 
tion of  procaii)  and  adrciifiliii  1  /fi,0()(). 


JI.T.  "C"  No.  202  il'.I).): 

]>      J'l'oejiin 
Adrenalin 


gr.  IV 
gr.  1/200 
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One  tablet  dissolved  in  five  mils  of  tlie  vehicle  makes  a  five  per  cent  solntion 
of  procain  and  adrenalin  1/15,000. 

Local  anesthetic  solution.     {P.D.)  : 

ly     Procain  gr.  9-1/5 

Adrenalin  chlorid  gr.      1/50 

Chloretone  gr.  2-1/4 

Normal  salt  solution,  q.s.  ad..                 §  i 

This  solution  contains  two  per  cent  procain  and  1/20,000  solution  of  adren- 
alin and  is  supplied  in  one  ounce  glass-stoppered  bottles. 

Fo7'  application  to  dental  pulp  suggested  hy  Dr.  Hermann  Prim: 
I>     Camphor  3  iss 

Chloral  hydiate  3  iii 

Procain  gr.  xlv 

Misc. 
Sig. :     Apply  to  aching  pulp  on  saturated  cotton. 

Local  obtundent:    Author's  formula.    For  application  to  tooth  sockets  and 

exposed  bone  to  control  postoperative  pain  and  prevent  infection : 

I^     Anesthesin  gr.  sxv 

Cliloretone  •                        gr.  xxv 

Menthol  gr.  v 

Oil  of  wintergreen  gr.  v 

White  vaseline  q.s.  ad                             ^  i 
Misce. 
Sig. :     Fill  tooth  socket  or  cavity  with  above  mixture,  applying  it  with  syringe  and  long 
flexible  tube. 

This  obtundent  acts  upon  the  denuded  alveolus,  bone,  soft  tissue  and  ex- 
posed terminal  nerve  endings.  It  Avill  give  almost  immediate  relief  to  pain 
and  prevents  postoperative  pain,  also  aids  in  keeping  parts  aseptic. 

Local  anesthetic  solution.    Fornmla  of  Dr.  Hermann  Prinz: 

J^     Procain  gr.  x 

Sodium  chlorid  gr.  iv 

Distilled  water  §  i 

Sig.:     Sterilize  by  boiling.    Add  1  minim  of  1/1000  solution  of  adrenalin  to  each  mil. 

Looal  anesthetic  solution.    Formula  of  Fischer: 

IJ     Procain  gr.  xxiii  (1.5     gm.) 

Sodium  chlorid  gr.  xiv  (0.92  gm.) 

Thymol  gr.  1/3  (0.02  gm.) 

Distilled  water  §  iii  (90  mils) 

Note:  When  ready  for  use,  add  1  minim  of  1/1,000  solution  suprarenal 
extract.  Sterilize  by  boiling  before  adding  suprarenin  content,  and  after  it  has 
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been  added,  then  bring  to  boiling  ]3oii^t.     The  thymol  is  a  X3reservative.     This 
solution  contains  II4  per  cent  solution  of  procain. 

Procain-Suprarenin-Ringer  tablet.    Author's  formula:'* 
IJ     Proeain  0.02000 

Suprarenin  synthetic  0.001104 

Sodium  chlorid  0.00500 

Calcium  clilorid  0.00040 

Potassium  clilorid  0.00020 

Add  1  tablet  to  1  mil  distilled  sterile  water  which  makes  a  2  per  cent 
procain  1/25,000  solution  suprarenin,  and  a  fresh  Ringer  isotonic  vehicle,  all 
at  the  same  time.  The  procain  which  is  ^  grain  (0.02  gm.)  makes  a  2  per 
cent  solution  of  the  anesthetic  which  is  used  for  oral  surgery  and  dental  opera- 
tions. The  amount  of  vaso-constricting  agent,  suprarenin,  is  1/1,600  of  a 
grain  (0.00004  gm.).  This  amount  will  maintain  profound  anesthesia  of  the 
part  for  approximately  45  minutes.  Combining  the  Ringer  constituents  in 
the  same  tablet  with  procain  and  suprarenin  renders  a  fresh  isotonic,  physio- 
logic Ringer  vehicle  when  the  tablets  are  added  to  distilled  sterile  water. 

The  following  formula  of  the  combination  tablet  contains  a  less  amount 
of  suprarenin  than  the  formula  above  given  and  can  be  used  where  a  short 
anesthesia  and  little  anemia  is  desired,  also  in  advanced  pathologic  cases. 


Procain 

0.02000 

Suprarenin  synthetic 

0.00002 

Sodium  clilorid 

0.00500 

Calcium  chlorid 

0.00040 

Potassium  chlorid 

0.00020 

Add  1  tablet  to  1  mil  of  sterile  distilled  water,  which  makes  a  2  per  cent 
solution  of  procain,  1/50,000  solution  suprarenin  and  a  fresh  Ringer  isotonic 
vehicle,  all  at  the  same  time. 

IJ     Procain  gr.  1/3    (0.02  gram) 

Add  1  tablet  per  each  mil  distilled  sterile  water  which  makes  a  2  per 
cent  solution  of  procain.  Add  1/1,000  solution  suprarenal  extract  in  amount 
necessary;  usually  from  one  to  five  minims  per  mil,  depending  upon  location 
and  nature  of  operation. 

Tablet  "D": 

IJ     Procain  gr.  iii   (0.2  gram) 

One  tablet  added  to  10  mils  of  vehicle  makes  a  two  per  cent  solution  of 
proeain.    Add  1/1,000  suprarenal  extract  solution  to  above  as  desired,  usually 
1  minim  per  mil,  depending  upon  location  and  extent  of  operation. 
Tablet  "F": 
I^     Procain  gr.  5/6   (0.05  gram) 

One  tablet  added  per  each  mil  of  sterile  distilled  water  makes  approxi- 
mately 5  per  cent  solution  of  procain. 


•In  the  development  of  this  formula  the  author  desires  to  acknowledge  valualile  assistance  from  the 
following:  Professor  W.  D.  Zoethout,  Professor  C.  A.  Cary,  Dr.  J.  A.  Corbett,  Dr.  George  W.  Funck, 
Dr.   L.   C.  £inenhiser,  and  M.  M.  Burdick. 
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Tablet  "A": 
IJ     Procain  gv.  ii   (0.125  gram) 

L-Suprarcniii  synthetic        gr.  1/500   (0.000125  gram) 

One  tablet  dissolved  in  1  mil  of  Ringer  vehicle  makes  a  12  per  cent  solu- 
tion of  procain  and  1/6000  solution  suprarenin. 

One  tablet  added  to  25  mils  of  isotonic  Ringer  vehicle  makes  a  I/2  per  cent 
solution  of  procain. 

One  tablet  added  to  10  mils  of  isotonic  Ringer  vehicle  makes  a  II/4  per  cent 
solution  of  procain. 

One  tablet  added  to  25  mils  of  isotonic  Ringer  vehicle  makes  a  2i/^  per 
cent  solution  of  procain. 

Tablet  "B": 

1^     Procain  gr.  iss   (0.1  gram) 

L-Suprarenin   synthetic  gr.  1/250   (0.00025  gram) 

One  tablet  added  to  10  mils  isotonic  Ringer  vehicle  makes  a  one  per  cent 
solution. 

Tablet  "C": 

Ix     Procain  gr.  5/6   (0.05  gram) 

L-Suprarenin  synthetic        gr.  1/780   (0.000083  gram) 

One-  tablet  added  to  1  mil  of  the  Ringer  vehicle  makes  approximately  5 
per  cent  solution  procain  and  1/12,000  suprarenin  solution. 

Tablet  "E": 

IJ     Procain  gr.  1/3   (0.02  gram) 

L-Suprarenin  synthetic        gr.  1/1200   (0.00005  gram) 

One  tablet  added  to  1  mil  of  the  isotonic  Ringer  vehicle  makes,  a  2  per 
cent  solution  procain,  and  1/20,000  solution  suprarenin.  One  tablet  added  to 
2  mils  of  the  isotonic  vehicle  makes  a  1  per  cent  solution  of  procain  and  1/40,000 
solution  of  suprarenin. 

Tablet  "F": 

I^     Procain  gr.  5/6   (0.05  gram) 

One  tablet  added  to  1  mil  isotonic  vehicle  makes  a  5  per  cent  solution  of 
procain.  One  tablet  added  to  2^2  mils  isotonic  Ringer  vehicle,  makes  a  2  per 
cent  procain  solution. 

Add  one  tablet  ''F"  and  one  tablet  "E"  to  3I/2  mils  of  the  Ringer  ve- 
hicle, which  makes  a  2  per  cent  solution  of  procain  and  1/100,000  solution 
suprarenal  extract. 

Tablet  "G": 

IJ     Procain  0.15  gram 

L-Snprarenin  synthetic  0.00005  gram 

One  tablet  added  to  1  mil  of  the  isotonic  Ringer  vehicle  gives  1^2  per 
cent  solution  of  procain  and  1/20,000  solution  of  the  suprarenal  extract. 
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Tablet  "S": 
R     Procain  O.OG     gram 

Sodium  clilorid  0.022  gram 

One  tablet  added  to  3  mils  of  sterile  distilled  water  makes  a  2  per  cent 
solution  of  procain  and  a  normal  saline  solution. 

Tablet  "T": 
IJ;     Procain  0.02  gram 

L-Suprarenin  synthetic  0.00002  gram 

One  tablet  added  to  1  minim  Einger  vehicle  makes  a  2  per  cent  solution 
of  procain  and  1/50,000  solution  of  suprarenin. 

"Pluglets" 
II     Procain  0.01  gram 

Suprarenin  synthetic  0.00002  gram 

To  be  used  for  pressure  anesthesia  in  removal  of  dental  pulp. 

APOTHESIN  TABLETS  AND  SOLUTIONS 

H.T.  No.  216  (P.D.)  : 
IJ     Apothesin  1   1/4  grains   (0.08  gm.) 

To  make  up  solution  containing  the  percentage  of  apothesin  indicated  be- 
low, dissolve  tablet  No.  216  in  the  quantity  of  Ringer  solution  specified. 

Strength  of  solution.  Quantity  of  solvent. 
0.25%  1  fluid   ounce 

0.5  %  1/2  fluid  ounce 

1%  2  fluid  drams 

2%  1  fluid  dram 

H.T.  No.  217  (P.D.)  : 

:^     Apothesin  3/5  gr.   (.039  gm.) 

Adrenalin  1/1600  gr.    (.00004  gm.) 

To  make  up  a  solution  containing  the  percentage  strengths  of  apothesin 
indicated  below,  dissolve  tablet  No.  217  in  the  quantity  of  Ringer  solution 
specified. 

Strength  of  solution  Quantity  of  Solvent 
0.25%  1/2  fluid  ounce 

0.5  %  2  fluid  drams 

1%  1   fluid  dram 

2%  30  minims 

jr.T.  No.  218  (P.D.)  : 

I>;     Apothesin  1/3  gr.   (.02  gm.) 

Adrenalin  1/2.100  gr.    (.000025  gm.) 

One  tablet  dissolved  in  I  mil  ol'  \cliicle  makes  a  2  per  cent  solution  of 
apothesin,  and  adrenalin  1/40,000  solution.  One  tablet  in  2  mils  makes  a  1  per 
cent  solution  apothesin  and  adrenalin  1/80,000. 
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QUININ  AND  UREA  TABLETS  AND  SOLUTION 

Quiiiin  and  urea  hydrochlorid  can  be  secured  in  ta1)let  form  containing 
¥2,  ViOj  2,  3,  4,  and  5  grains.  In  addition  to  the  quinin  and  urea  tablet,  a 
small  amount  of  1/1,000  solution  of  adrenalin  can  be  added  to  the  Ringer 
vehicle.  Hertzler  states  that  better  results  can  be  obtained  when  quinin  and 
urea,  procain  and  epinephrin  are  combined.  He  says  "the  quick  action  of 
procain,  the  vessel  constricting  action  of  epinephrin  with  the  prolonged  action 
of  quinin,  is  obtained  in  the  part  and  the  result  of  the  combination  is  that  the 
full  effect  of  neither  is  obtained.  The  constricting  action  of  the  epinephrin 
is  compromised  by  the  quinin  and  the  prolonged  effect  of  the  quinin  is  les- 
sened by  the  epinephrin."  This  being  the  case,  there  is  no  question  but  that 
this  combination  is  valuable  in  certain  operations  where  a  relatively  bloodless 
field  is  desired  and  to  control  after  pain.  Hertzler  also  states,  "Anesthesia 
is  easier  to  attain  by  this  combination  by  virtue  of  the  procain,  the  adrenalin 
secures  a  measure  of  anemia,  and  the  quinin  controls  the  after  pain  longer 
than  where  this  drug  is  not  employed."    His  formula  is  as  follow^s: 

IJi     Procain  gr.  v 

Quinin-urea-liydrochlorid  gr.  ii 

Epinephrin   (1/1000)  m.  viii 

Distilled  Avater  §  i 

Sig. :     Sterilize  by  bringing  to  boiling  point. 

The  author  has  employed  the  above  solution  with  gratifying  results  in  a 
number  of  deep  nerve  block  injections  for  tonsillectomy  and  third  molar 
impactions.  However,  instead  of  employing  distilled  water  only  as  the  vehicle, 
a  Ringer  solution  was  employed. 

Ampoules.     (Lilly.) 

Ampoules  of  ciuinin  and  urea  hydrochlorid  can  be  obtained  in  various 
amounts  and  percentages  as  follows: 

Quinin-urea  hydrochlorid        1/4  of  1%  in  1  mil  ampoules 
1/2  of    "      "    I  ''  <i 

1/2  of    "      "  20 "  '' 

1%  in  1  "  " 

1%  in  5  "  " 

Quinin-urea  hydrochlorid  in  l^  to  1  per  cent  solutions  is  being  used  by  a 
number  of  physicians  and  dentists  as  a  local  anesthetic.  Its  advantages  are 
that  it  is  practically  nontoxic  and  furnishes  an  anesthesia  lasting  from  3'  to 
48  hours  or  longer,  and  in  many  cases  it  prevents  the  postoperative  pain. 
Owung  to  its  constricting  and  prolonged  effect,  it  should  be  employed  with 
caution  in  tissue  where  the  circulation  is  belo%v  normal. 

EUCAIN  TABLETS  AND  SOLUTIONS 

H.T.  "B"  No.  194  {P.D.): 

1$     Eucain  hydrochlorid  "B"  gr.  1/7 

Adrenalin  gr.  1/400 
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One  tablet  added  to  1  mil  of  vehicle  makes  approximately  1  per  cent 
solution  of  eucain  and  adrenalin  1/1600. 

Braun's  formula: 

IJ     Eucain  (Beta)  0.2 

Sodium  clilorid  0.8 

Distilled  water  100.0 

This  solution  was  very  popular  at  one  time.     The  adrenalin  solution  is 
added  at  the  time  of  injection. 

3J     Eucain   (Beta)  0.0025  gram 

Adrenalin  (1/1000  solution)  0.0001     " 

Einger  solution  1.  " 

Supplied  in  ampoules. 


CHAPTER  XVI 

THE    ACTIVE    PRINCIPLE    OF    THE    ADRENAL    GLAND    AND 
ITS   SYNTHETIC    SUBSTITUTES 

The  following  subjects  will  be  discussed  in  their  order: 

1.  Anatomy  of  the  suprarenal  gland. 

2.  Active  principle  of  the  suprarenal  gland. 

3.  Synthetic  suprarenin. 

4.  Physiologic  action  and  uses. 

5.  Its  use  in  combating  shock  and  collapse. 

6.  Uses  of  suprarenal  extract  in  block  anesthesia. 

7.  Suprarenal  extract  in  combination  with  a  local  anesthetic. 

8.  Toxicity. 

9.  Dosage  and  mode  of  application. 

10.  Solution  prepared  from  tablets. 

11.  Author's  method. 

12.  Its  value  summarized. 

ANATOMY  OF  THE  SUPRARENAL  GLAND 

The  adrenal  or  suprarenal  glands  belong  to  the  chain  of  ductless  glands, 
their  function  having  to  do  with  internal  secretion.  The  suprarenal  glands 
are  not  endowed  with  ducts,  therefore  they  discharge  the  products  of  their 
activity,  which  is  an  internal  secretion,  directly  into  the  blood  stream,  thereby 
exerting  an  influence  upon  the  circulatory  apparatus.  The  adrenal  gland 
is  composed  of  a  cortical  substance  which  forms  the  capsule  and  surrounds 
the  medulla  of  chromophil  tissue. 

There  are  two  suprarenal  glands,  the  left  and  right,  which  are  located  in 
the  epigastric  region,  one  on  either  side  of  the  spinal  column.  They  occupy 
a  very  intimate  relation  to  the  superomedial  part  of  the  kidneys.  They  are 
yellowish-brown  in  color,  having  an  average  size  of  five  centimeters  in  length, 
three  centimeters  in  width,  and  one-  centimeter  in  thickness.     The  average 
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weight  is  seven  grams  each.  It  is  quite  true  the  adrenal  bodies  are  small,  yet 
they  are  essential  to  life,  for  when  they  are  removed,  great  muscular  weakness 
and  prostration,  followed  by  a  rapid  fall  in  blood  pressure,  soon  occurs, 
to  be  followed  by  death  in  a  few  hours. 

The  great  sympathetic  chain,  situated  in  the  thorax,  gives  off  the  great 
splanchnic  nerve  which  has  a  very  intimate  association  with  the  suprarenal 
gland,  and  in  view  of  this  intimate  association  it  is  believed  the  suprarenal 
gland  is  associated  with  the  function  of  the  sympathetic  nervous  system.. 
As  previously  pointed  out,  the  suprarenal  gland  is  positively  necessary  to 
sustain  life,  and  its  importance  to  life  is  strikingly  demonstrated  when  a 
solution  containing  an  extract  of  the  gland  is  injected  into  the  circulation 
which  causes  an  immediate  rise  in  blood  pressure. 

ACTIVE  PRINCIPLE  OF  THE  SUPRARENAL  GLAND 

Chemistry  and  History  of  Isolation. — The  active  principle  of  the  supra- 
renal gland  has  been  given  various  names  by  the  different  pharmaceutical 
concerns,  such  as  epinephrin,  adrenin,  adrenalin,  suprarenin,  suprarenalin, 
supracapsulin,  adrin,  adnephrin,  epinin,  paranephrin,  hemostasin,  epirenan, 
and  hemisin.  The  term  epinephrin  was  first  suggested  by  the  Council  on  Phar- 
macy and  Chemistry  of  the  American  Medical  Association  to  indicate  the  active 
principle  of  the  suprarenal  medulla.  In  consequence,  the  Journal  of  tJie  Ameri- 
ican  Medical  Association  now  uses  the  word  epinephrin  exclusively  and  reports 
the  work  done  with  adrenalin,  etc.,  with  the  standard  word  ''epinephrin." 
Adrenin  refers  to  the  isolated  active  principle  of  the  suprarenal  gland  and  is 
identical  with  adrenalin.  The  former  is  the  name  given  to  the  adrenal  extract, 
generally  adopted  in  British  and  French  scientific  literature,  and  does  not  in- 
clude any  special  make. 

Adrenalin,  on  the  other  hand,  is  a  proprietary  name  which  is  applied  to 
the  isolated  active  principle  of  suprarenal  medulla,  and  is  compounded  by  an 
American  pharmaceutical  concern. 

Tlic  organic  active  principle  of  the  suprarenal  is  formed  by  the  medullary 
cells  having  been  isolated  by  different  observers  and  given  different  names, 
such  as  epinephrin,  adrenalin,  and  suprarenin,  etc.,  as  previously  stated. 

The  credit  for  the  isolation  of  the  active  principle  belongs  to  Abel, 
Takamine,  Fuerth  and  Aldrich.  The  preparation  isolated  by  Fuerth  was 
called  suprarenin;  the  same  product,  isolated  by  Abel,  was  called  epinephrin. 
Takamine  and  Aldrich,  working  independently  of  each  other  in  the  year  1901, 
were  successful  in  isolating  the  active  principle  of  the  gland,  and  both  gave 
it  the  name  of  adrfiifilin. 

The  .structural  arrangement  of  adrenalin  is  tlie  levo-rotatory  isomer  of  the 
formula : 
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This  compound  is  known  chemically  as  dioxyphenyl-ethanol-methylamin. 
It  is  used  in  the  form  of  a  soluble  salt,  such  as  the  borate,  bitartrate  or  hy- 
drochlorid.  The  adrenalin  base  is  only  slightly  soluble  in  cold  water,  but  is 
more  soluble  in  warm  water;  therefore  it  is  used  mostly  in  the  form  of  a  salt 
to  increase  its  solubility.  For  example,  a  solution  of  adrenalin,  in  the  form  of 
a  borate,  will  render  a  considerable  quantity  of  the  adrenalin  solution  solu- 
ble; also  lessen  the  precipitation  of  such  solutions  by  alkalies.  Epinephrin  or 
adrenalin  is  a  powder  which  has  a  gray  white  appearance,  possessing  a  slightly 
alkaline  reaction  in  its  dry  form.  When  added  to  acid,  it  forms  salts  of 
that  acid  which  are  soluble.  The  suprarenal  gland  of  the  sheep  is  used  prin- 
cipally for  the  isolation  of  the  active  principle,  adrenalin.  Adrenalin  occurs 
in  Avhite  crj^stalline  form  having  a  slightly  bitter  taste. 

The  solution  employed  for  therapeutic  purposes,  as  a  rule,  has  the  strength 
of  1/1,000  in  a  saline  solution,  to  which  preservatives  are  added,  such  as 
chlorotone,  etc.  This  compound  is  very  susceptible  to  any  form  of  alkali, 
hence  great  care  should  be  taken  not  to  allow  contamination,  which  will  prove 
destructive  to  it.  The  solution  should  not  be  kept  in  an  ordinary  glass  vial, 
which  contains  a  free  alkali,  for  fear  of  disintegration,  but  bottles  of  amber 
colored,  alkaline-free  glass  should  be  employed. 

Another  way  of  retaining  this  solution  is  to  use  the  ordinary  glass  con- 
tainer, after  it  has  been  treated  with  a  dilute  solution  of  hydrochloric  acid, 
for,  at  least,  three  days,  then  thoroughly  rinsed  in  distilled  water.  Solutions 
of  adrenalin  are  not  very  stable  when  they  are  exposed  to  air  or  light. 

There  has  been  considerable  controversy  about  adrenalin  and  its  solu- 
tions since  the  advent  of  the  synthetic  suprarenin,  and  the  author  has  pointed 
out  time  and  again  that  an  adrenalin  solution  assumes  a  slight  amber  color 
soon  after  it  is  prepared,  and  on  standing,  assumes  a  darker  color.  The 
writer  will  quote  verbatim  the  words  of  the  American  compounders  as  fol- 
lows: "Adrenalin  solution,  as  oxidation  progresses,  turns  pink,  gradually  be- 
coming a  deep  red,  then  brown,  at  which  time  a  precipitate  forms  and  the 
therapeutic  properties  of  the  solution  are  lost,  but  it  might  be  well  to  empha- 
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size  the  point  that  the  solution  need  not  be  discarded  until  it  has  turned  a 
dark  red  and  is  beginning  to  precipitate,  up  to  which  time  it  retains  the  major 
part  of  its  original  medicinal  activity." 

The  author  has  made  many  injections  of  the  solution  of  amber  color,  and 
anesthesia  has  been  secured  with  no  more  toxic  symptoms  than  when  synthetic 
suprarenin  was  employed.  Synthetic  suprarenin  solution,  when  freshly  made, 
is  colorless  and  upon  standing  assumes  a  pinkish  discoloration. 

SYNTHETIC  SUPRARENIN 

Within  recent  years  the  active  principle  of  the  adrenal  gland  has  been 
prepared  synthetically,  having  physiologic  properties  similar  to  the  product  iso- 
lated directly  from  the  gland.  This  substance  in  basic  form  is  insoluble, 
which  renders  it  impractical  for  therapeutic  purposes;  therefore,  it  is  pre- 
pared in  the  form  of  a  salt. 

For  the  first  preparation  of  synthetic  suprarenin  the  credit  belongs 
to  Stoltz.  Within  recent  years  it  has  been  carefully  tested,  both  clinically 
and  physiologically,  and  the  concensus  of  opinion  is  that  the  synthetic  product 
is  equal  to  the  organic  preparation.  When  the  discovery  of  the  chemical  ar- 
rangement of  the  organic  preparation  Avas  made,  it  was  not  many  years  until 
the  chemists  were  preparing  the  compound  synthetically.  Both  synthetic  su- 
prarenin and  the  organic  product  adrenalin  can  be  sterilized  by  boiling.  Some 
observers  claim  that  synthetic  suprarenin  can  be  boiled  for  a  longer  period  of 
time  than  adrenalin  without  deterioration,  but  the  writer  questions  this.  Both 
adrenalin  and  the  synthetic  product  can  be  boiled  for  sterilization  at  the  time 
the  solution  is  made  for  injection  without  deterioration.  However,  it  is  well 
not  to  subject  the  solution  to  prolonged  boiling,  whether  it  contains  syn- 
thetic suprarenin  or  the  organic  adrenalin.  The  author  advises  the  operator  to 
bring  the  solution  to  the  boiling  point  only  after  the  anesthetic  tablets  have 
been  added  to  the  vehicle  at  the  time  it  is  being  prepared  for  injection.  It 
makes  no  difference  so  far  as  sterilization  is  concerned  whether  the  tablets  contain 
adrenalin  or  synthetic  suprarenin.  A  tube  of  tablets  should  be  sterile  at  the 
time  of  opening,  and  unless  they  are  contaminated,  there  is  no  reason  why  the 
solution  should  be  subjected  to  boiling  for  several  minutes.  But  as  previously 
stated,  if  the  solution  is  brought  to  the  boiling  point  after  the  tablets  have 
been  added  to  the  vehicle,  it  is  sufficient  to  eliminate  any  possible  chance  of 
causing  a  disintegration  of  the  vaso-constricting  agent.  (See  Chapter  XX  for 
Detailed  Technic  of  Preparing  Injecting  Solution.) 

Synthetic  suprarenin  has  the  same  structural  formula  as  that  of  adren- 
alin ;  it  is  a  grey  white  powder,  practically  insoluble  in  cold  water,  but  slightly 
soluble  in  hot  water,  and  is  also  insoluble  in  alcohol  or  ether.  It  has  a  melting 
point  of  207°  C.  The  suprarenin  base  is  not  used,  because  of  its  insolubility, 
but  some  salt  of  the  compound  is  employed  instead. 


ACTIVE   PRINCIPLE   OF    ADRENAL    GLAND    AND    SYNTHETIC    SUBSTITUTES  267 

The  hydrochloric  acid  salt  of  siiprarenin  is  unstable;  therefore  the  bitar- 
trate  compound  is  the  one  mostly  used  on  account  of  its  greater  stability  and 
solubility. 

Adrenalin  is  used  far  more  extensively  by  the  medical  profession  than 
the  synthetic  preparation;  while,  with  the  dental  profession,  it  seems  the 
synthetic  preparation  is  used  far  more.  Both  synthetic  suprarenin  and  adren- 
alin compounds  are  very  sensitive  to  change,  and  the  tablets  or  solutions 
containing  either  of  these  drugs  should  be  protected  from  contamination,  such 
as  alkalies,  light,  heat,  moisture,  and  air.  Adrenalin  chlorid  is  obtained  com- 
mercially in  the  form  of  a  tablet  or  solution.  The  solution  contains  one  part 
of  1/1,000  adrenalin  chlorid,  held  in  suspension  in  a  normal  salt  solution, 
to  which  has  been  added  chloretone,  which  acts  as  a  preservative.  It  is 
dispensed  in  small  amber  colored  alkaline-free  bottles  and  should  be  care- 
fully protected  from  air,  light,  alkalies,  etc.,  which  will  cause  the  color  to 
change  and  deterioration  to  take  place.  If  a  solution  is  employed,  the  bottle 
should  be  immediately  corked,  never  returning  any  unused  portion.  The 
bottle  containing  the  solution  should  be  kept  in  a  cool,  dark  place,  Avliich  also 
applies  to  the  tablets  containing  either  the  adrenalin  or  synthetic  suprarenin 
product.  Change  of  color,  as  has  already  been  stated,  is  the  index  to  its 
deterioration.  Upon  its  exposure  to  air,  light,  etc.,  the  solution  first  assumes 
an  amber  or  pink,  then  red,  and  finally  brown  color,  and  its  medicinal  activity 
varies  in  accordance  with  its  color. 

The  writer  has  made  experiments  in  the  physiologic  laboratory  upon 
animals,  injecting  solutions  ranging  from  a  colorless  one  to  a  deep  brown, 
and  he  finds  that  a  freshly  prepared  solution  is  endowed  with  a  greater  vaso- 
constricting  power  than  a  solution  which  has  been  exposed  to  the  atmosphere 
for  a  considerable  length  of  time.  The  solution  which  has  assumed  a  red  or 
brown  color  shows  no  toxic  symptoms  up  to  the  time  of  precipitation,  but  has 
lost  the  greater  part  of  its  vaso-constricting  action.  Bearing  these  facts 
in  mind,  it  can  be  said  that  when  the  solution  is  of  a  slightly  amber  color, 
and  is  prepared  from  the  organic  adrenalin,  it  does  not  alter  its  therapeu- 
tic efficiency  or  its  power  to  produce  toxic  symptoms.  It  has  been  the  experi- 
ence of  numerous  operators,  also  the  writer's  experience,  in  making  deep  nerve 
blocking  injections,  employing  the  solution  when  it  is  slightly  amber-colored,  that 
no  more  toxic  symptoms  have  been  noted  than  when  the  solution  is  perfectly  col- 
orless. However,  when  the  solution  has  turned  a  dark  red  or  brown  with  the  for- 
mation of  a  precipitate,  it  should  be  discarded,  in  view  of  the  fact  that  a  certain 
percentage  of  the  vaso-constricting  agent  has  disintegrated  and  is  inert. 
Therefore,  the  proper  amount  of  vaso-constriction  would  not  be  obtained  in 
order  to  maintain  a  prolonged  anesthesia.  The  author  does  not  agree  Avith 
some  writers  on  this  subject  who  state  that  an  amber-colored  adrenalin  solu- 
tion is  highly  toxic,  because  experience  in  thousands  of  injections  and  re- 
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searches  in  the  laboratory  on  animals  lias  proved  this  to  be  untrue. 
The  slightly  amber-eolored  solution  made  from  the  organic  suprarenal  ex- 
tract does  not  indicate  toxicity,  but  it  does  indicate  a  slight  oxidation  and 
deterioration.  The  original  amount  of  the  adrenalin  is  slightly  lessened.  Such 
a  solution  contains  practically  all  of  its  original  medicinal  activities  and  when 
clinical  experience  and  laboratory  findings  have  established  such  facts,  it 
should  be  conclusive  evidence  that  the  toxic  properties  of  such  a  solution  have 
been  overrated. 

The  discovery  and  ^preparation  of  synthetic  suprarenin  have  added  another 
link  to  the  chain  of  efficiency,  and  careful  clinical  tests  which  have  been  made 
show  the  value  of  this  preparation,  which  is  being  used  considerably  at  the 
present  time.  It  is  a  white,  crystalline  powder  in  the  form  of  a  borate  or 
bitartrate  and  is  readily  soluble  in  water.  Many  observers  of  this  drug  state  its 
action  is  equal,  and  in  some  respects  superior,  to  the  organic  preparation.  The 
synthetic  preparation  is  made  from  chemicals,  and  the  claims  which  have  been 
made  in  its  favor  are  that  it  can  be  boiled  for  the  purpose  of  sterilization,  and 
that  it  can  be  secured  in  pure  form.  An  adrenalin  solution  can  be  brought  to 
the  boiling  point  and  sterilized  in  the  same  manner  as  if  it  contained  the  syn- 
thetic suprarenin  preparation.  It  has  been  the  writer's  experience  to  observe 
practically  no  difference  in  the  stability  of  the  synthetic  preparation  and  the  or- 
ganic adrenalin  preparation,  inasmuch  as  when  the  two  solutions  of  the  same 
strength  are  made  and  left  exposed  to  the  atmosphere  they  both  will  gradually 
undergo  deterioration  and  change  in  color.  A  solution  which  has  been  prepared 
by  adding  the  anesthetic  tablets  to  the  Ringer  vehicle  and  left  exposed  will  assume 
a  pinkish  discoloration.  Braun  says:  "Diluted  solutions  of  suprarenin  hecome  red 
quickly  when  exposed  to  the  air  without,  however,  losing  any  of  their  effectiveness, 
and  after  longer  exposure  the  solutions  turn  trown  and  are  then  unfit  for  use." 

The  author  has  injected  considerable  quantities  of  the  solution  contain- 
ing synthetic  suprarenin  for  deep  block  anesthesia,  even  when  the  solution 
had  assumed  a  slight  jDinkish  color,  without  causing  any  untoward  effects. 
However  the  solution  should  be  discarded  when  it  has  assumed  a  pinkish  color. 
Synthetic  suprarenin  is  dispensed  in  the  form  of  a  tablet  and  1/1,000  solution. 
The  stock  solution  contains  hydrochloric  acid,  acetone,  thymol,  or  chloroform 
to  render  it  staljle. 

PHYSIOLOGIC  ACTION  AND  USES 

Suprarenin  is  a  powerful  vaso-coiistrietiiig  agent,  and  in  a  very  dilute 
solution  will  produce  a  local  ischemia.  This  local  ischemic  condition  takes 
ihe  place  of  physical  aids  to  control  hemorrhage,  such  as  cold  and  pressure. 
The  vaso-constriction  lessens  the  blood  in  the  part,  therefore  retarding  absorp- 
tion and  lessening  or  |)r('\cii1  ing  liernorrhage.  There  is  no  question  but  that 
adrenalin  or  synthetic  suprai-enjii  is  the  most   rapid  and  powerful  hemostatic 
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and  astringent  known.  It  produces  pronounced  local  anemia  of  the  part  in- 
jected by  reducing  the  size  of  the  arterioles,  thus  increasing  blood  pres- 
sure. Its  action  is  instantaneous  when  injected  into  the  circulation,  Avhereas 
if  it  is  injected  into  the  mucous  membi'ane  or  into  the  skin,  its  action 
is  much  slower,  due  to  its  powerful  A^aso-constricting  action,  which  lessens 
absorption,  thus  allowing  only  a  small  quantity  to  slowly  enter  the  circulation. 

It  was  first  proved  by  Langley  that  epinephrin  solution  stimulates  only 
involuntary  muscle  located  in  the  blood  vessels.  Muscle  of  this  type  is  in- 
nervated by  S3aiipathetic  autonomic  nerve  fibers  and  the  stimulating  effect 
of  epinephrin  is  not  only  exerted  upon  the  smooth  muscle  itself,  but  it  also 
has  an  effect  upon  the  nerve  fibers  and  upon  the  receptive  substance  which 
IS  located  at  the  junction  of  the  terminal  fibers  and  the  muscle.  It  would 
therefore  seem  that  epinephrin  has  a  selective  action  upon  the  terminal 
nerve  endings  of  the  sympathetic  autonomic  fibers  as  well  as  the  smooth 
or  involuntary  muscle  tissue. 

The  most  striking  evidence  of  the  vaso-constricting  action  of  this  drug  is 
made  manifest  when  it  is  injected  directly  into  the  circulation.  Such  a  pro- 
cedure is  quickly  followed  by  an  immediate  rise  in  blood  pressure.  This  rise 
in  blood  pressure  is  in  proportion  to  the  strength  and  amount  of  solution  in- 
jected. An  injection  into  the  blood  stream  is  immediately  followed  by  a  slow- 
ing of  the  heart,  which  is  caused  by  the  increased  blood  pressure  and  the 
stimulation  of  the  vagus  center.  The  heart  is  slowed  secondarily  or,  in  other 
words,  the  vaso-constriction  produces  a  rise  in  blood  pressure  which  excites 
and  stimulates  the  vagus  center  which  in  turn  slows  the  heart.  The  action  of 
this  agent  is  so  great,  when  a  solution  is  injected  in  the  region  of  small  arteries, 
say  two  millimeters  in  diameter,  that  it  will  cause  a  complete  obliteration  of 
the  lumen,  so  an  operation  can  be  performed  in  the  region  with  little  or  no 
hemorrhage.  This  pronounced  action,  however,  will  not  remain  any  length  of 
time,  but  will  gradually  wear  away  and  hemorrhage  will  take  place.  It  may 
be  applied  directly  to  the  part  in  1/1,000  strength,  or  injected  into  the  tis- 
sues. 

Dilute  solutions  which  act  as  stimulants,  are  used  in  the  treatment  of  col- 
lapse and  shock  (see  Chapter  XXXVI  on  Syncope,  Shock  and  Collapse),  in 
order  to  increase  blood  pressure.  Only  a  small  amount  is  necessary  in  con- 
nection with  a  local  anesthetic  to  prevent  rapid  absorption  of  the  anesthetic 
drug.  This  drug  delays  absorption  on  account  of  its  vaso-constricting  power, 
thus  preventing  rapid  entrance  of  the  anesthetic  drug  into  the  circulation,  and 
in  addition,  it  prolongs  the  anesthesia  and  augments  the  action  of  the  anes- 
thetic. It  is  of  interest  to  know  that  suprarenin  produces  a  greater  vaso- 
constriction in  some  parts  of  the  body  than  in  others.  For  example,  supra- 
renin has  no  effect  whatsoever  upon  the  blood  vessels  of  the  lung,  it  has  a 
moderate  action  upon  the  bladder,  a  marked  action  upon  the  stomach  and 
intestines,  and  upon  the  skin  its  action  is  very  great. 
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The  discovery  of  the  suprarenal  extract  marked  a  great  advance  in  local 
anesthesia,  and  had  it  not  been  for  its  discovery,  local  anesthesia  would  not  be 
occupying  the  prominent  position  that  it  does  today. 

THE  USE  OF  SUPRARENIN  IN  COMBATING  SHOCK 
AND  COLLAPSE 

This  drug  is  of  great  value  when  properly  administered  in  the  treatment 
of  shock  and  collapse.  It  should  be  given  in  a  weak  continuous  solution. 
When  it  is  administered  in  this  manner,  a  small  amount  enters  the  blood 
stream,  thereby  exerting  its  constricting  action  upon  the  muscles  and  nerve 
endings  of  the  arterioles,  thus  stimulating  the  heart  by  increasing  blood 
pressure.  AVhen  it  is  given  hypodermatically  in  case  of  collapse,  it  is  of  less 
value  for  the  reason  that  its  action  is  temporary.  (See  Chapter  XXXVI  on 
"Syncope,  Shock  and  Collapse.") 

USES  OF  SUPRARENAL  EXTRACT  IN  BLOCK  ANESTHESIA 

Since  the  isolation  of  the  suprarenal  extract  and  its  action  became  known, 
it  has  caused  a  very  rapid  development  of  block  anesthesia.  Its  addition  to 
the  injecting  solution  has  placed  the  various  branches  of  local  anesthesia  upon 
the  high  plane  which  they  occupy  today,  and  were  it  not  for  this  drug  it 
would  not  be  possible  to  obtain  the  results  we  are  securing  in  block  and  in- 
filtration anesthesia. 

Suprarenal  extract  within  itself  is  not  a  local  anesthetic,  but  when  it  is 
combined  with  local  anesthetics,  such  as  procain,  apothesin,  etc.,  it  augments 
their  etfects,  prevents  their  rapid  absorption  and  permits  a  larger  amount  of 
the  anesthetic  to  be  injected. 

The  names  of  numerous  investigators  are  given  in  the  literature,  and  they 
deserve  much  credit  for  the  wonderful  work  they  have  accomplished  along 
this  line.  Among  these  experimenters  are  Takamine,  Abel,  Teters,  Moller,  Car- 
penter, Heinze,  Braun,  and  Lawen. 

In  1902  Braun  published  the  results  of  his  many  researches  which  have 
proved  of  immense  value  to  the  profession.  Lawen,  Heinze,  and  Braun  have 
probably  done  more  work  than  others  along  the  line  of  working  out  funda- 
mentals, which  have  proved  of  immense  value  with  the  synthetic  drug  and  its 
uses  in  local  anesthesia.  This  drug  has  not  only  played  an  important  role 
in  the  production  and  maintenance  of  anesthesia  for  operations  performed  by 
the  oral  surgeon  and  dentist,  but  another  important  factor  is  that  it  prevents 
or  lessens  hemorrhage.  Less  hemorrhage  in  the  field  of  operation  not  only 
dispenses  with  continuous  sponging,  which  is  necessary  when  a  general  anes- 
thetic is  employed,  but  the  operator  can  be  more  technical  and  thorough  with 
the  operation. 

The  amount  of  the  vaso-constricting  agent  varies  somewhat  with  the 
nature  of  the  operation ;  1/1,600  of  a  grain  of  synthetic  suprarenin  or  adrena- 
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liii  per  mil  of  the  injecting  solution  is  sufficient  for  practically  every  oral  or 
dental  operation.  For  operative  dentistry,  one  minim  of  a  1/1,000  solution 
of  adrenalin  added  to  two  mils  of  the  injection  solution,  or  1/3,200  of  a 
grain  is  sufficient  in  most  cases.  If  it  is  necessary  to  maintain  anesthesia 
for  a  longer  period  of  time,  2  minims  of  a  1/1,000  solution  can  be  added 
per  mil,  or  tablets  containing  the  proper  amount  can  be  added  to  the  in- 
jecting solution.  An  amount  exceeding  1/1,600  of  a  grain  per  mil  is  em- 
ployed for  operations  extending  over  considerable  time.  A  solution  of  1/1,000 
or  even  1/3,000,  can  be  applied  directly  to  the  part,  while  operating,  upon 
gauze  held  by  an  applicator,  which  will  cause  vaso-constriction  of  the  vessels 
in  the  part,  thereby  controlling  the  hemorrhage.  (See  chapter  on  preparation 
of  injecting  solutions.) 

SUPRARENIN  IN  COMBINATION  WITH  A  LOCAL 
ANESTHETIC 

It  is  well  to  emphasize  that  the  addition  of  suprarenin  to  the  local 
anesthetic  solution  reduces  the  toxicity  of  the  anesthetic  drug,  as  the  vaso- 
constriction restricts  rapid  absorption.  The  anesthetic  drug  enters  the  circu- 
lation very  slowly,  and  this  being  the  case  a  greater  amount  can  be  injected 
when  combined  with  the  vaso-constricting  agent.  For  example,  a  cocain 
solution  introduced  quickly  into  the  circulation  will  produce  toxic  symptoms, 
whereas  the  same  amount  of  solution  can  be  diluted  and  injected,  covering 
a  longer  period  which  produces  slight  or  no  toxic  symptoms.  This  should 
be  conclusive  evidence  of  the  efficiency  of  the  suprarenal  extract  not  only 
in  materially  reducing  the  toxicity  of  the  anesthetic  drug,  but  in  addition 
bringing  about  a  more  intense  anesthetic  action,  less  hemorrhage,  and  the 
duration  of  anesthesia  is  from  three  to  ten  times  longer  when  it  is  employed. 

Local  ischemia,  which  is  produced  by  the  suprarenin  has  proved  of  im- 
measurable value  to  the  oral  surgeon,  dentist,  laryngologist  and  rhinologist 
in  controlling  hemorrhage.  A  solution  in  the  strength  of  1/1,000  to  1/5,000 
applied  directly  to  the  mucous  membrane  of  the  throat  and  nose  diminishes 
turgescence,  and  produces  contraction,  which  renders  the  nasal  tissue  more  ac- 
cessible for  observation  and  operating. 

TOXICITY  OF  SUPRARENIN 

The  primary  toxic  symptoms  manifested  by  the  patient  are  as  follows:  (1) 
malaise,  fear,  dread  or  anxiety.  (2)  Labored  respiration  is  one  of  the  first 
symptoms  which  is  almost  always  accompanied  by  palpitation  of  the  heart.  (3) 
The  patient  may  complain  of  fullness  in  the  chest  and  head  and  will  many 
times  remark  about  the  throbbing  of  the  blood  vessels  in  the  head.  (4)  Pallor 
rapidly  spreads  over  the  patient's  face  and  in  some  cases  a  deep  anemia  prevails. 

Paleness  first  presents  itself  in  the  lips,  rapidly  spreading  over  the  face. 
Occasionally,  following  an  injection,  especially  the  facial  nerve  block  injec- 
tions, the  tissue  in  the  immediate  region  will  become  extremely  pale.     When 
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this  anemia  appears  at  a  point  distant,  say  several  inches  from  the  injection, 
it  is  due  to  a  small  amonnt  of  the  suprarenin  entering  the  circulation.  The 
author  has  experienced  this  condition  in  a  few  cases,  but  has  felt  no  alarm.  It 
is  also  due  to  a  hypersusceptibility  of  the  patient,  the  rapid  diffusion  and  quick 
absorption  of  the  solution. 

It  must  be  remembered  that  the  toxic  symptoms  developing  during  or  im- 
mediately following  the  injection  may  be  due  to  the  action  of  the  vaso-con- 
stricting  agent,  or  may  be  due  to  the  action  of  the  cocain,  procain,  or  whatever 
anesthetic  is  employed,  or  may  be  due  to  a  combination  of  factors.  In  most 
cases  the  symptoms  pass  off  very  readily.  (The  reader  is  referred  to  Chapter 
XXXYI  on  Syncope,  Shock  and  Collapse  for  further  discussion  of  this  subject.) 

DOSAGE  AND  MODE  OF  APPLICATION 

.  Adrenalin  and  synthetic  suprarenin  are  employed  in  both  solution  and 
tablet  form.  Tablets  for  local  anesthesia  should  never  exceed  1/1,200  of  a  grain. 
The  author  has  found,  after  experiments  in  the  clinic  and  laboratory,  that 
1/1,600  of  a  grain  per  mil  is  the  ideal  amount  to  employ  in  the  majority  of 
eases  w^hen  all  factors  are  considered,  in  practically  all  operations  for  oral 
surgery,  dental  and  throat  operations.  In  many  cases  1/3,200  gr.  per  mil  is 
also  advantageous.     (See  Chapters  XV  and  XX.) 

Anesthetic  tablets  which  exceed  1/1,200  of  a  grain  of  suprarenin  should 
never  be  used  for  deep  block  anesthesia,  especially  when  it  is  necessary 
to  inject  several  mils  of  the  solution. 

The  suprarenin  exerts  a  very  powerful  action  upon  the  circulatory  appara- 
tus in  producing  an  increased  blood  pressure,  and  even  when  administered  in  so- 
lution of  one  to  one  million  it  will  produce  a  slight  local  ischemia.  If  the  1/1,000 
solution  is  to  be  used,  it  can  be  freshly  prepared  from  tablets  or  obtained  in 
amber  colored,  alkaline-free  bottles.  Five  to  seven  minims  is  the  maximum 
dose.  However,  this  amount  must  be  injected  with  'caution  if  the  individual 
manifests  a  pathologic  condition  wherein  high  blood  pressure  w^ould  be  contra- 
indicated.  Examples  of  such  pathologic  conditions  are  aortic  regurgitation, 
mitral  insufficiency,  Graves'  disease,  diabetes,  and  arteriosclerosis.  However, 
jfive  to  seven  minims  can  be  injected  safely  into  the  normal  healthy  adult.  The 
therapeutic  dose  differs  in  accordance  with:  (1)  dilution,  (2)  the  extent  of  the 
area  over  which  it  is  distrilmted,  and  (3)  the  manner  and  rapidity  of  injection. 
For  example,  five  to  seven  minims  of  a  1/1,000  solution  injected  into  the  circula- 
tion is  the  maximum  dose  in  a  healthy  individual,  whereas  the  same  amount  in 
the  local  anesthetic  solutiftn  can  be  safely  injected  in  most  individuals  for  deep 
nerve  blocking  or  terminal  anesthesia,  in  view  of  the  fact  that  it  is  not  injected 
into  the  blood  stream,  but  is  slowly  absorbed  and  enters  the  circulation  gradually. 

The  dose  of  adrenalin  or  synthetic  suprarenin  must  be  given  in  accord- 
ance with  the  physical  condilion  and  age  of  the  patient,  the  area  of  injection 
and  distribution.    Patients  who  manifest  a  pathologic  condition  in  which  a  high 
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blood  pressure  is  apparent,  seem  to  he  more  susceptible  to  the  action  of 
suprarenal  extract  than  a  health}-  individual ;  therefore,  care  should  be  exercised 
while  making  the  injection  and  operating  on  such  patients. 

The  writer  has,  Avith  several  healthy  individuals,  injected  as  high  as 
25  mils  of  procain,  suprarenin,  Ringer  solution,  each  mil  containing  1/3'  of  a 
grain  of  procain,  1/1,600  of  a  grain  of  synthetic  suprarenin,  and  Ringer's 
constituents.  Twenty-five  cubic  centimeters  would  make  8  1/3  grains  of  pro- 
cain, and  1/64  of  a  grain  of  the  vaso-constricting  agent.  This  quantity  of 
solution  was  slowly  injected,  and  strict  observance  Avas  made  of  the  respi- 
ration and  pulse.  The  blood  pressure  was  taken  and  the  injections  were 
made  with  the  patient  in  a  horizontal  position.  If  it  is  necessary  to  inject 
a  large  quantity  of  solution,  the  operator  should  always  keep  a  close  watch 
on  the  patient  for  any  approaching  toxic  symptoms.  The  best  key  to  the 
situation  is  a  strict  observance  of  the  pulse  and  blood  pressure. 

The  author  will  quote  Prinz  as  to  dosage  of  epinephrin,  1/1,000  solution. 
The  dosage  of  the  relative  amount  of  epinephrin  (adrenalin)  solution  may  be 
arranged  as  follows: 

Add  1  drop  of  epinephrin  to     1  e.c.  of  the  procain  solution 

2  drops  of  epinephrin  to  3  c.c.  of  the  procain  solution. 

3  drops  of  epinephrin  to  5  c.c.  of  the  procain  solution. 

4  drops  of  epinephrin  to  8  c.c.  of  ths  procain  solution. 

.   5  drops  of  epinephrin  to  10  or  more  c.c.  of  the  procain  solution. 

SOLUTION  PREPARED  FROM  TABLETS 

A  solution  can  be  made  from  synthetic  suprarenin  or  adrenalin  tablets 
which  can  be  secured  containing  various  amounts  of  the  drug.  These  tablets 
are  added  to  sterile  distilled  water.  Take,  for  example,  the  synthetic  suprarenin 
bitartrate  tablet.  Each  tablet  contains  one  milligram  and,  when  added  to  one 
mil  of  sterile  distilled  water,  makes  a  fresh,  1/1,000  solution.  If  a  stock  solu- 
tion is  desired,  add  ten  tablets  to  ten  mils  of  sterile  distilled  water ;  then  add  one 
minim  of  dilute  hydrochloric  acid  and  bring  to  the  boiling  point.  Before  the 
suprarenin  tablets  are  added,  the  distilled  water  should  be  boiled  for  sev- 
eral minutes  to  insure  its  sterility.  This  solution  is  then  added  to  the  local 
anesthetic  vehicle  as  above  given  for  1/1,000  adrenalin  solution. 

Local  anesthetic  tablets  in  which  suprarenin  is  present  are  preferred  in 
preparing  the  local  anesthetic  solution  for  the  following  reasons: 

1.  The  injecting  solution  can  be  quickly  prepared  wdien  needed. 

2.  It  is  a  convenient  and  accurate  method. 

3.  A  fresh  solution  is  prepared,  Avhich  contains  the  desired  amount  of 
procain  and  suprarenin. 

AUTHOR'S  METHOD 

The  author's  method  is  to  add  one  procain-suprarenin-Ringer  tablet  to  one 
mil  of  sterile  distilled  Avater,  Avhicli  produces  a  solution  containing  tAVO  per 
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cent  procain  and  1/25,000  solution  (1/250  per  cent)   of  the  vaso-constricting 
agent,  and  a  fresh  physiologic,  isotonic  Einger  solution,  all  at  the  same  time. 
Were  it  not  for  the  addition  of  suprarenin  to  the  anesthetic  solution, 
the  following  conditions  would  occur : 

1.  A  profound  anesthesia  would  be  difficult  to  secure. 

2.  Excessive  hemorrhage  would  be  present  in  the  operative  field. 

3.  The  anesthetic  drug  would  be  quickly  absorbed,  making  it  impossible 
to  inject  as  much  as  when  it  is  combined  with  the  vaso-constricting  agent, 
due  to  the  toxicity  of  the  local  anesthetic. 

The  value  of  the  vaso-constricting  agent  may  be  summarized  thus : 

1.  It  prolongs  the  duration  of  anesthesia  from  three  to  ten  times. 

2.  It  lessens  the  toxicity  of  the  local  anesthetic  with  which  it  is  combined. 

3.  It  reduces  or  prevents  hemorrhage. 

4.  It  intensifies  the  action  of  the  local  anesthetic. 

5.  It  lessens  the  rate  of  absorption. 


CHAPTER  XVII 

COMPARATIVE  ACTION  OF  VARIOUS  LOCAL 
ANESTHETIC  AGENTS 

The  research  on  toxicity  of  various  local  anesthetic  agents  carried  on  by 
Dreyfus  and  Piquand  has  been  very  exhaustive  and  is  of  inestimable  value.  Their 
first  experiments  were  with  different  percentages  of  stovain  and  cocain  an'd 
were  performed  in  1907.  The  first  report  of  their  research  was  made  to  the 
Society  de  Biologic. 

The  following  has  been  compiled  by  Dr.  Carroll  Allen  and  published  in 
his  textbook  entitled  "Local  Anesthesia."  This  research  work  was  carried  out 
by  Piquand  and  Dreyfus,  and  also  appeared  in  the  Jour.  Phys.  et  Path.  Gen., 
January,  1910,  and  the  results  of  their  labors  which  should  prove  of  great  value 
to  the  reader : 

"Comparing  cocain  with  stovain  on  peripheral  nerves  and  on  the  cornea 
of  animals,  they  found  that  in  the  same  strength  and  quantities  stovain  was 
slower  in  action  and  of  shorter  duration  than  cocain — twenty  minutes  as  com- 
pared to  twenty-five.  Comparing  tropococain  with  alypin  in  the  eye  of  ani- 
mals, it  was  found  that  with  equal  quantities  of  the  same  strength  solution 
alypin  was  slightlj^  slower  in  action  and  of  a  somewhat  longer  duration  than 
tropococain — twenty  minutes  as  compared  to  fifteen.  The  eye  treated  with 
alypin  was  slightly  inflamed  for  forty-eight  hours  afterwards. 

"Comparing  cocain  with  stovain  injected  intradermally  gave  about  the 
same  comparative  results  as  when  used  on  peripheral  nerves  or  in  the  cornea. 
Comparing  tropococain  with  alypin  intradermally,  tropococain  anesthesia  (1 
per  cent)  takes  place  immediately  and  persists  nineteen  to  twenty  minutes. 

"Alypin  (1  per  cent)  anesthesia  at  the  end  of  two  to  three  minutes  and 
lasted  twenty  to  twenty-two  minutes,  the  skin  remaining  red  and  painful  for 
several  hours  afterwards.  Novocain  (1  per  cent)  gave  immediate  complete 
anesthesia  for  twenty  minutes.  Novocain  (5  per  cent)  with  one  drop  of  adren- 
alin solution  (1  per  cent  per  cubic  centimeter)  gave  an  immediate  anesthesia 
with  anemia  that  persisted  a  very  long  time.  At  the  end  of  one  hour  the  skin 
was  insensitive  to  pricking  and  pinching. 

"In  clinical  use  cocain  (1:200)  in  Reclus'  solution  produced  anesthesia 
after  tAvo  to  three  minutes,  lasting  fifty  to  sixty  minutes;  1  per  cent  solution 
gave  an  anesthesia  lasting  eighty  to  ninety  minutes. 

"In  less  concentrated  solutions  (1:400)  anesthesia  was  obtained  in  six  to 
seven  minutes,  but  was  often  incomplete,  its  effect  passing  off  after  twenty  to 
thirty  minutes.    A  solution  of  1 :1,000  as  recommended  by  Schleich,  gave  un- 
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satisfactory  results.  Solution  1:200,  when  kept  in  prolonged  contact  with 
mucous  membranes,  produced  anesthesia.  Stovain  in  clinical  use  in  equal 
strength  as  coeain  was  found  to  be  less  effective  and  of  shorter  duration.  M. 
Billon  found  0.72  per  cent  solution  of  stovain  equal  to  0.5  per  cent  solution  of 
coeain. 

''Stovain  in  pure  watery  solutions  was  often  found  to  be  painful  and  the 
development  of  anesthesia  somewhat  delayed ;  in  physiological  salt  solution  its 
action  was  more  prompt.  To  augment  the  degree  and  duration  of  the  action 
of  the  stovain  solution.  Billon  recommends  either  the  combination  with  coeain 
or  alcohol: 

Gm.   or   Mil 


Stovain 

50 

Alcohol    (90  per  cent) 

20 

Aqua  clest. 

75 

"Anesthesia  produced  by  this  solution  is  superior  to  that  of  stovain  in 
pure  watery  solutions,  but  clearly  inferior  to  coeain  in  0.05  per  cent  solutions. 

"Clinical  experiments  with  beta-eucain  showed  it  to  be  less  active  and  of 
shorter  duration  than  that  produced  by  coeain. 

"In  clinical  experiments  tropococain  was  found  to  produce  a  slightly 
longer  anesthesia  than  stovain.  Novocain  was  found  to  possess  anesthetic 
properties  superior  to  stovain  and  tropococain  and  almost  equal  to  coeain.  In 
pure  watery  solution  of  5  per  cent  it  was  very  slightly  painful,  but  not  at  all  so 
in  normal  salt  solution;  its  anesthesia  was  of  short  duration,  about  twenty- 
five  minutes. 

"In  two  patients  operated  upon,  in  whom  one-half  the  field  was  anes- 
thetized with  coeain  and  the  other  half  with  novocain,  each  1:200  solution,  the 
following  observations  were  made:  The  injection  of  each  was  painless;  in  the 
field  infiltrated  with  coeain  the  anesthesia  appeared  slightly  quicker  than  the 
half  infitrated  Avith  novocain;  in  one  there  was  no  difference  in  the  intensity 
of  the  anesthesia;  in  the  other  there  was  a  slight  difference  in  favor  of  coeain; 
in  each  the  anesthesia  was  slightly  longer  in  the  coeain  half  of  the  fields. 

"In  several  patients  anesthetized  partly  with  stovain  and  partly  with- no- 
vocain, each  1:200  solution,  the  injections  of  stovain  were  always  slightly  pain- 
ful, Avhile  the  novocain  injections  were  always  painless,  more  rapid  and  more 
complete  in  action,  but  the  stovain  anesthesia  was  maintained  slightly  longer. 

"Two  patients  anesthetized  partly  with  novocain  and  partly  with  cocain- 
stovain  (in  equal  parts),  each  presented  a  perfect,  complete  anesthesia,  but 
more  durable  in  the  cocain-stovain  field. 

"A  patient,  anesthetized  one-half  the  fiehl  wi1li  novocain  and  the  other 
half  with  tropococain  1:200,  presented  an  anesthesia  more  complete  with  novo- 
cain, but  more  durable  with  Iropococain. 

"To  augment  the  diirabilily  of  novocjiiii  rincsllicsia,  Reclus  has  suggested 
tlie  followinir : 
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Normal  salt  solution  100  grains 

Procain   (novocain)  50  centigrams 

Adrenalin   (1:1,000  solution)  20  drops 

"With  this  mixture,  in  an  experience  of  over  300  cases,  anesthesia  was 
immediate,  complete,  and  lasted  usually  more  than  an  hour." 

"The  comparative  value  of  the  agents  experimented  with  is  given  as 
follows: 

"1.  Cocam,  the  most  efficient. 

''2.  Novocain-adrenalin,  nearly  equal  in  powei',  to  cocain,  hut  more  du- 
rable. 

"3.  Novocain,  alypin,  and  cocain-stovain  in  equal  parts;  these  three  have 
an  anesthetic  power  nearh-  equal  but  less  durable  than  novocain. 

"4.  Stovain,  tropococain,  beta-eucaiii;  these  three  about  equal. 

"A.  By  injecting  into  the  vein  of  a  rabbit  weighing  2  kg.  a  solution 
of  cocain  1 :200  in  such  a  way  as  to  control  the  flow  to  5  c.c.  per  minute, 
the  animal  died  when  it  had  received  15  eg.  of  the  alkaloid  or  6  eg.  (0.4)  per 
kilogram  of  weight. 

"B.  By  increasing  the  flow  to  10  c.c.  per  minute  in  a  rabbit  weighing  9 
kg.  death  occurred  when  it  had  received  9  eg.  of  the  alkaloid  or  4  eg. 
(0.2)  per  kilogram  of  weight. 

''C.  By  diminishing  the  flow  to  5  c.c.  per  two  minutes  in  a  rabbit  weigh- 
ing 3  kg.  death  occurred  Avhen  the  animal  had  received  20  c.c.  of  the  alka- 
loid or  9  eg.  per  kilogram. 

"Similar  experiences  were  had  with  cocain,  stovain,  and  tropococain,  and 
demonstrate  the  law  given  by  Reclus  that  the  toxicity  of  the  drug  depends 
upon  the  quantity  introduced  into  the  circulation  and  reaching  the  central 
nervous  system  at  the  same  time. 

"By  administering  the  drug  in  interrupted  doses  or  by  delaying  its  ab- 
sorption, it  is  possible  to  administer  three  or  four  times  the  toxic  dose  without 
injury. 

"Novocain  was  one-third  as  toxic  as  stovain  and  one-sixth  as  toxic  as 
cocain.  What  was  particularly^  important  was  that  novocain-adrenalin  was 
notably  more  toxic  than  novocain  alone  only  in  intravenous  injection,  but 
was  not  more  toxic  in  intraperitoneal  injection. 

"Subcutaneous  injections  on  various  animals  show  that  novocain-adren- 
alin is  not  appreciably  more  toxic  than  novocain  alone. 

"Action  on  the  Tissues. — Cocain  when  injected  into  the  tissues  causes  no 
pain  or  inflammation  and  is  absorbed  without  leaving  behind  any  trace  of  its 
action.  When  instilled  into  the  eye  it  causes  no  pain  or  alteration  in  the 
cornea.    It  has  a  marked  vaso-eonstrictor  action. 

"Concentrated  solutions,  Avhen  instilled  into  the  eye,  cause  a  momentary 
burning  pain.  This  is  more  marked  with  some  preparations  than  with  others, 
and  is  probably  due  to  slight  differences  in  the  method  of  manufacture. 
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''Stovain,  Avhen  instilled  into  the  eye,  caused  a  marked  sensation,  as  of  a 
foreign  bodj^,  lacrimation  and  photophobia,  the  vessels  becoming  injected  with 
moderate  contraction  of  the  pupil.  Injected  intradermally  and  subcutaneously, 
it  provokes  pain  lasting  two  to  three  minutes. 

''The  lacrimation,  photophobia,  and  congestion  produced  by  the  instilla- 
tion of  stovain  in  the  eye,  and  when  injected  into  the  tissues,  the  pain  and  vaso- 
dilation indicated  an  irritation  due  to  its  acid  reaction. 

''Beta-eucain,  injected  subcutaneously,  causes  a  sharp  pain  which  lasts 
several  minutes.  Instilled  into  the  eye,  it  causes  lacrimation,  photophobia, 
and  a  persistent  redness.  These  phenomena  of  irritation  are  notably  more 
marked  and  more  durable  than  with  stovain. 

"Tropococain,  when  injected  into  the  tissues,  is  not  irritating  and  has  no 
effect  upon  the  vessels.  Instilled  into  the  eye  of  the  rabbit,  it  causes  a  slight 
lacrimation  and  redness  of  the  conjunctiva. 

"Alypin  is  extremely  irritant;  intradermal  injections  of  1  per  cent  solu- 
tion are  ]3ainful,  and  accompanied  by  marked  redness^  and  vaso-dilatation.  Fol- 
lowing the  injections,  the  tissues  remain  painful  and  infiltrated  for  a  long  time. 
Five  per  cent  solutions  are  extremely  painful,  and  may  be  followed  by  gan- 
grene. Instilled  into  the  eye  in  5  per  cent  solutions,  it  causes  pain,  lacrimation, 
photophobia,  redness  of  the  conjunctiva,  and  transient  paralysis  of  accommo- 
dation. 

"Novocain  does  not  appear  at  all  irritant;  Avith  injections  of  0.5  or  1  per 
cent  there  is  no  vaso-constriction  or  vaso-dilatation  and  leaves  no  after-effect 
upon  the  tissues.  Injections  of  ten  per  cent  are  slightly  irritant  and  produce 
slight  congestion  of  the  tissues ;  this  rapidly  disappears  and  does  not  leave 
behind  any  appreciable  lesion.  Applied  to  the  mucous  membranes  on  tampons 
it  produces  a  rapid  anesthesia  without  any  disturbing  effects  upon  the  tissues. 
When  instilled  into  the  eyes  it  causes  no  disturbance;  if  a  little  of  the  pure 
drug  is  dropped  on  the  cornea  it  causes  a  slight  irritation  of  short  duration ; 
if  pure  cocain  is  dropped  on  the  cornea  it  produces  pronounced  disturbances. 

"Novocain  and  adrenalin  (1:200  with  one  drop  of  adrenalin  solution 
1 : 1,000  to  each  2  c.c.)  does  not  appear  to  be  more  irritating  than  novocain  alone, 
and  cause  no  disturbance  either  at  the  time  of  the  injection  or  afterward. 
"With  the  adrenalin  it  produces  prolonged  anesthesia  and  a  pronounced  vaso- 
constriction, lasting  for  several  hours.  The  conclusions  were  drawn  from  an 
experience  of  over  300  cases.  In  this  series  there  were,  however,  3  cases  of 
gangrene  which  occurred  during  a  change  of  staff,  and  it  is  presumed  was 
due  to  some  error  in  the  technic  of  sterilization  or  preparation  of  the  fluid,  as 
no  similar  cases  have  been  reported,  except  two  cases  by  Strobe  {Deutsche 
Zeit.  f.  Cliir.,  T.  x,  C.T.  x,  p.  264).  In  these  2  cases  the  quantity  of  adren- 
alin Avas  very  large. 

"From  the  above  observations  the  following  conclusions  were  drawn: 
Cocain  is  the  most  powerful  of  all  local  anesthetics,  but  its  high  toxicity  ren- 
ders it  dangerous;  a  safe  dose  should  not  exceed  14  to  15  eg.  in  1:200  solution, 
care  being  taken  to  maintain  the  recumbent  position  during  and  after  its  use. 
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"Six  cases  of  death  occurred  from  the  use  of  cocaiu,  in  one  the  dose  was 
28  eg.  of  2  per  cent  solution. 

"Beta-eucain  appears  to  present  no  advantage  over  cocain;  it  is  equally 
as  toxic,  much  less  anesthetic,  and  more  irritant. 

''Alypin  should  not  be  prescribed  in  view  of  its  toxicity  and  irritating 
qualities. 
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Fig.  145.- — Kymograpliic  tracing,  illustrating  normal  blood  pressure  and  respiration  on  a  dog  after  in- 
jecting 50  mils  of  a  2%  solution  procain,  1/25,000  solution  suprarenin  and  a  fresh  isotonic  Ringer  solution 
as  a  vehicle.     The  solution  was  injected  into  the  mucous  membrane  of  the  mouth  and  throat  of  the  dog. 
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"Stovain  presents  considerable  advantage  over  cocain;  it  is  one-half 
as  toxic,  and  a  safe  dose  is  placed  at  30  eg.  of  a  1:200  solution,  but  this  dose 
was  exceeded  several  times,  reaching  as  high  as  37  eg.  without  observing  any 
trouble.    Precautions  are  notably  less  important  than  with  cocain. 

"The  irritant  action  following  its  use  and  its  weaker  anesthetic  power 
can  be  largely  overcome  by  using  it  in  normal  salt  solution  and  in  slightly 
greater  strength. 

"Tropococain. — Little  clinical  experience  was  had  with  this  alkaloid,  but 
it  appears  to  be  a  good  anesthetic.  Judging  from  the  experimental  results, 
its  toxicity  and  anesthetic  value  are  very  close  to  those  obtained  with  stovain- 
cocain. 

"Novocain. — This  appears  at  the  present  time  the  most  commendable  of 
local  anesthetics;  its  feeble  toxicity  permits  large  doses  to  be  used  without 
inconvenieiice ;  it  has  considerable  anesthetic  power,  is  nonirritant,  and  not  a 
vaso-dilator.  The  only  inconvenience  is  that  its  action  is  comparatively  a  little 
shorter  than  cocain,  but  this  can  be  overcome  by  the  addition  of  adrenalin, 
which  produces  a  prolonged  anesthesia  of  slightly  more  marked  degree  with- 
out increasing  its  toxicity." 

RESEARCH  BY  THE  AUTHOR 

The  injecting  of  a  solution  containing  an  unknown  anesthetic  should  never 
be  practiced.    There  are  many  ready-made  solutions  of  secret  formula  upon  the 


gtaphic   tracing,    illustrating   blood    ])ressure    and    respiration    using    a    cocain    solution 

as   the  local  anestnetic.      (Experiment  performed  upon  a  dog.) 

1,  Normal  respiration;  2,  acceleration  of  respiration;  3,  cessation  of  respiration;  4,  normal  blood 
pressure;  5,  injection  of  6  mils  of  a  2  per  cent  cocain  solution;  6,  showing  rise  in  blood  pressure;  7, 
gradual  decrease  in  blood  pressure;  8,  cessation  of  heart  beat;  9,  excessive  drop  in  blood  pressure  and 
death   of  animal;   10,   time  recorded  by   electric  clock. 

market,  and  it  is  safe  to  say  that  cocain  is  the  basis  of  many  of  them.  However, 
since  the  advent  of  the  Harrison  Narcotic  Law  this  practice  has  been  stopped. 
During  the  year  19L5  the  writer  started  research  work  with  local  anes- 
llietics  in  the  Physiological  J^aboratoi-y  of  the  Medical  Department,  Loyola  Uni- 
ver.sity,  Chicago,  under  the  personal  direction  of  Professor  W.  D.  Zoethout.  The 
object  of  this  laboratory  research  was  to  determine  the  toxicity  of  different 
local  anesthetics  which  arc  on  the  mai-kcj,  loday.  Solutions  of  different  per- 
centages were  injected  into  animals  under  difCereiit  conditions,  and  the  result 
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on  blood  pressure,  respiration  and  circulation  was  recorded  by  the  kymograph. 
At  this  writing  this  work  has  not  been  completed,  and- it  is  the  writer's  intention 
to  test  all  the  principal  local  anesthetic  preparations,  both  official  and  proprie- 
tary, and  subject  them  to  the  most  exacting  tests. 

The  first  report  of  this  work  was  given  by  the  w^'iter  in  1915  in  a  paper 
read  before  the  Panama  Pacific  Dental  Congress,  San  Francisco,  and  published 
later  in  the  Dental  Items  of  Interest. 

When  this  research  is  completed,  it  will  undoubtedly  be  of  interest  and 
value  to  those  who  are  interested  in  local  anesthesia  and  research  work.  The 
kj'mographic  tracings  shoAvn  on  pages  279,  280  and  281  have  been  taken  from 
the  collection  which  are  quite  interesting.- 

The  Therapeutic  Committee,  British  Medical  Association,  made  a  com- 
parative study  of  various  local  anesthetics  as  to  their  toxicity,  and  as  their 


Fig.  147. — Illustrating  kymograph,  and  showing  an  experiment  upon  a  dog  with  a  local  anesthetic 
solution.  Upper  line  on  tracing  shows  effects  on  respiration;  lower  line  shows  increase  and  fall  of  blood 
pressure. 

standard  they  used  cocain  which  was  represented  by  1.     Their  report  is  as 

follows : 

Cocain   1.000 

Alypin 1.250 

Beta-eucain  lactate    0.414 

Novocain     0.490 

Tropococain      0.-500 

Stovain   0.625 

Nirvanin 0.714 

The  toxicity  of  cocain  and  its  substitutes  depends  on  the  following  factors: 

1.  The  percentage  of  the  solution  injected. 

2.  The  quantity  of  solution  injected. 

3.  The  rapidity  with  which  the  solution  is  injected. 
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4.  The  rate  of  absorption  into  the  general  circulation. 

5.  The  idiosjaicrasy  of  the  patient. 

If  a  quantity  of  a  solution  of  high  percentage,  sufficient  to  cause  death 
when  rapidly  injected  into  the  circulation,  is  well  diluted  and  injected  sub- 
cutaneously,  it  may  produce  slight  or  no  toxic  symptoms.  In  other  words,  if 
absorption  is  slow,  or  if  the  drug  is  injected  very  slowly  and  extending  over 
considerable  time,  little  or  no  toxic  effects  will  develop. 

The  author  will  quote  Eggieston  and  Hatcher,  from  the  Department  of 
Pharmacology,  Cornell  University  Medical  College.  The  results  of  their  re- 
search work  appeared  in  the  Journal  of  the  American  Medical  Association,  Oc- 
tober 25,  1919,  entitled  "The  Pharmacology  of  Local  Anesthetics." 

"Acute  intoxication  in  man  from  the  use  of  the  local  anesthetics  is  far 
more  common  than  is  indicated  by  the  number  of  recorded  cases.  We  under- 
took to  investigate  the  causes  of  such  intoxication,  and  sought  to  find  means 
of  avoiding  it,  or  combating  it  when  it  arises.  This  investigation  has  in- 
cluded a  study  of  the  literature  of  the  more  important  cases  of  human  intoxi- 
cation, and  the  performance  of  over  300  experiments  on  cats.  The  details  of 
this  work  are  published  elscAvhere,  the  present  communication  being  limited 
to  a  short  discussion  of  the  more  important  facts  brought  to  light,  especially 
with  reference  to  their  bearing  on  the  clinical  problem. 

"Nine  of  the  local  anesthetics  Avere  studied,  and  the  maximum  toxicity 
of  each  was  determined  by  rapid  intravenous  injection  into  cats.  The  drugs 
used,  the  fatal  dose  of  each,  the  concentrations  of  the  solutions  employed,  and 
the  relative  toxicities  of  the  drugs  are  shown  in  the  accompanying  chart. 
From  the'  chart  it  is  seen  that  cocain  is  about  intermediate  in  the  group  with 
reference  to  its  maximal  toxicity  for  the  cat.  These  relative  toxicities,  how- 
ever, apply  only  for  single  doses  injected  rapidly  into  the  blood  stream. 
When  large  fractions  of  the  minimal  fatal  doses  are  injected  intravenously 
at  intervals  of  from  fifteen  to  twenty  minutes,  or  when  relatively  dilute 
solutions  of  the  drugs  are  injected  slowly  and  nearly  continuously,  the 
several  drugs  can  be  divided  into  two  groups  based  on  the  difference  in 
their  rates  of  elimination.  Group  1  includes  alypin,  apothesin,  beta-eucain, 
nirvanin,  jDrocain  (novocain),  stovain  and  tropococain,  all  of  which  are 
rapidly  eliminated,  so  that  several  times  the  minimal  fatal  dose  of  any  of 
these  can  be  injected  in  the  ways  just  mentioned  in  periods  of  one  or  two 
hours  without  causing  death  of  the  animal.  Group  2  includes  cocain  and 
holocain,  which  are  much  less  rapidly  eliminated,  and  which  therefore  cause 
death  in  much  smaller  total  doses  when  given  as  described. 

"When  injected  subcutaneously  into  cats,  the  local  anesthetics  can  again 
be  divided  into  the  same  two  groups,  depending  on  their  rates  of  elimination. 
All  are  apparently  absorbed  rapidly,  but  those  of  Group  2  are  much  more  toxic 
by  subcutaneous  injection  than  those  of  Group  1  because  their  elimination  is 
not  rapid  enough  to  keep  pace  willi  tlicir  absorption.  Five  or  more  times  the 
minimal  fatal  vein  dose  of  any  of  the  members  of  Group  1  can  be  injected 
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subcutaneously  Avithoiit  causing  death,  while  less  than  four  times  the  fatal 
vein  doses  of  those  of  Group  2  prove  fatal. 

"When  absorption  from  the  subcutaneous  tissues  is  delayed  by  the  simul- 
taneous injection  of  epinephrin,  the  difference  between  the  two  groups  is  em- 
phasized, and  the  toxicity  of  the  members  of  the  first  group  is  reduced  far 
more  than  that  of  the  members  of  Group  2.  The  elimination  of  members  of 
Group  1  proceeds  at  the  rate  of  at  least  one  fatal  vein  dose  every  twenty 
minutes,  while  not  all  of  a  subcutaneous  dose  of  cocain,  one  and  one-third 
times  that  fatal  by  vein,  may  be  eliminated  in  twenty-four  hours  or  more. 

"The  elimination  of  all  of  the  local  anesthetics  is  accomplished  almost 
entirely  by  their  destruction  in  the  liver,  as  can  be  demonstrated  by  perfusion 
of  the  excised,  surviving  organ  with  diluted  blood  containing  large  quantities 
of  the  drugs  in  solution,  and  subsequent  determination  of  the  amount  re- 
maining in  the  perfused  fluid. 

"Various  efforts  were  made  to  influence  the  toxicity  of  the  local  anesthetics, 
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Fig.    148. — Chart   showing  comparative   toxic  action   of   local  anesthetics.      ( Kggleston   and   Hatcher.) 

including  the  administration  of  atropin  or  caffein  prior  to  the  intravenous  in- 
jection of  the  anesthetics ;  the  addition  of  sodium  bicarbonate  to  the  solution 
of  the  anesthetic  just  before  intravenous  injection,  to  liberate  the  base;  the 
production  of  nervous  exhaustion  in  the  cat ;  severe  acute  hemorrhage  by  re- 
moval of  one-fourth  of  the  cat's  total  blood  ;  and  the  production  of  narcosis  by  the 
administration  of  hydrated  chloral.  None  of  these  measures  had  any  influence  on 
the  cat's  susceptibility  to  the  intravenous  injection  of  any  of  the  anesthetics  ex- 
cept acute  hemorrhage  and  narcosis  by  chloral.  Both  of  these  caused  some  increase 
in  the  cat's  susceptibility,  as  shown  by  the  fact  that  often  it  succumbed  to 
doses  smaller  than  the  average  fatal  dose.  This  increased  susceptibility  is  ac- 
counted for  by  the  fact  that  both  of  these  measures  interfere  with  the  destruction 
of  the  anesthetics  in  the  liver  by  reduction  in  the  blood  pressure  and  impair- 
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ment  of  the  circulation.  The  resistance  of  both  the  heart  and  the  respiratory 
center  is  also  probably  reduced  by  the  impaired  circulation. 

"The  symptoms  produced  in  cats  by  toxic  doses  of  the  various  local  anes- 
thetics are  essentially  alike,  and  they  are  also  essentially  the  same  as  those 
observed  in  man.  All  of  these  drugs  kill  by  simultaneous  paralysis  of  the 
heart  and  the  respiratory  center.  We  therefore  tried  artificial  respiration  in 
cats  as  a  resuscitative  measure,  with  and  without  cardiac  massage,  but  it 
proved  ineffective,  even  when  combined  with  massage  of  the  heart. 

''The  employment  of  artificial  respiration  in  combination  with  stimulation 
of  the  heart  by  the  immediate  intravenous  injection  of  epinephrin,  however, 
enabled  us  to  resuscitate  the  majority  of  cats  after  the  rapid  intravenous  in- 
lection  of  closes  of  the  local  anesthetics  up  to  twice  the  average  fatal  dose. 
Jince  the  heart  had  stopped  in  most  of  the  cats,  it  was  necessary  to  practice 
massage  of  the  heart  in  order  to  bring  the  epinephrin  into  contact  with  it.  The 
success  of  this  method  of  resuscitation  depends  on  the  rapid  destruction  of  the 
local  anesthetics,  whereby  the  excess  administered  is  promptly  eliminated  if 
the  circulation  can  be  maintained  for  only  a  few  minutes  by  the  stimulation 
of  the  heart  with  epinephrin.  But  even  with  such  stimulation,  and  when  it  is 
evidently  recovering,  the  animal  will  die  of  respiratory  paralysis  unless  the 
center  is  supported  for  a  few  minutes  by  artifical  respiration. 

"The  success  of  the  preceding,  measures,  in  which  the  brief  stimulation 
of  the  heart  played  the  most  important  part,  led  us  to  try  the  effects  of  pre- 
vious stimulation  of  the  heart  by  the  administration  of  a  dose  of  ouabain  (so- 
called  crystalline  strophanthin).  We  then  administered  doses  of  the  local 
anesthetics  up  to  twice  the  average  fatal  dose,  and  emploj^ed  artificial  respira- 
tion to  tide  over  the  period  of  respiratory  paralysis.  By  these  measures,  cats 
usually  survived  doses  of  the  anesthetics  up  to  one  and  three  quarter  times 
the  average  fatal  dose. 

"It  is  evident,  therefore,  that  if  the  circulation  and  respiration  can  be 
maintained  for  even  a  few  minutes,  the  rapid  destruction  of  the  local  anes- 
thetics by  the  liver  will  care  for  amounts  considerably  in  excess  of  those 
which  are  usually  fatal.  The  close  analogies  between  the  behavior  of  man  and 
cats  to  toxic  doses  of  the  local  anesthetics,  and  the  fact  that  man  also  recovers 
rapidly  from  the  effects  of  nonfatal  doses,  suggest  that  he  also  accomplishes 
their  elimination  or  destruction  in  the  liver,  and  it  seems  highly  probable  that 
the  use  of  epineplirin  and  artificial  respiration  Avill  prove  effective  as  resus- 
citative measures  iji  many  cases  of  acute  poisoning  in  man.  It  is,  however,  to 
be  )-emembered  that  serious  intoxication  has  been  seen  in  man  following  ex- 
tremely small  doses  of  the  local  anesthetics,  suggesting  the  occasional  existence 
of  a  marked  degree  of  hypersusceptibility ;  and  in  such  cases  doses  which  are 
relatively  small,  as  compared  Avitli  the  average  commonly  employed,  may  ac- 
tually be  several  times  Ihe  miiiiiiiuin  which  would  be  fatal  in  the  particular 
individual,  so  that  evoi  lix;  most  (•ITcclivc  resuscitative  nicjisurcs  may  well 
fail  under  such  circumstances. 
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"While  cardiac  massage  cannot  be  carried  out  so  efficiently  in  man  as  in 
the  cat,  it  can  be  performed  sufficiently  to  cause  the  greater  part  of  an  intra- 
venous injection  of  epinephrin  to  reach  the  heart;  and  several  satisfactory 
methods  are  available  for  carrying  on  artificial  respiration  in  man.  These 
measures,  also,  are  all  such  as  can  be  applied  without  loss  of  time  under  most 
conditions,  and  they  certainly  seem  to  be  the  most  effective  means  at  our  dis- 
130sal  for  saving  life  after  the  development  of  symptoms  of  acute  intoxication 
b}^  the  local  anesthetics.  Since  acute  poisoning  in  man  occurs  when  least  ex- 
pected, those  who  frequently  employ  these  local  anesthetics  should  always  be 
prepared  to  apply  the  three  resuscitative  measures  of  intravenous  infusion  of 
epinephrin,  artificial  respiration,  and  cardiac  massage.  All  three  should  be 
used  in  combination,  since  no  one  alone  is  effective,  except  in  rare  instances. 

Finally,  in  order  to  diminish  the  likelihood  of  intoxication  from  the  sub- 
cutaneous injection  of  the  local  anesthetics — especially  those  of  Group  1 — in 
man,  epinephrin  should  be  added  to  their  solutions  as  a  routine,  because  by 
delaying  their  absorption  it  renders  it  more  probable  that  the  destruction  by 
the  liver  can  keep  the  amount  present  in  the  circulation  at  any  one  time  at  a 
point  below  that  sufficient  to  cause  intoxication.  The  use  of  epinephrin  also 
has  the  further  advantages  of  prolonging  the  anesthetic  action  of  a  given 
quantity  of  the  drug  and  of  reducing  the  amount  required  for  anesthesia  by 
permitting  a  larger  proportion  of  the  dose  injected  to  remain  in  contact  with 
the  tissues  to  be  anesthetized,  and  by  maintaining  the  contact  for  a  longer 
period  of  time  than  when  the  drug  is  injected  alone." 


CHAPTER  XVIII 

ARMAMENTARIUM  FOR  LOCAL  ANESTHETICS 
AND  ORAL  SURGERY 

In  order  that  the  operator  may  obtain  the  best  results  from  the  various 
forms  of  local  anesthesia,  it  is  very  essential  for  him  to  equip  himself  with  effi- 
cient appliances.  If  he  attempts  to  make  the  various  injections,  especially  the 
deep  nerve  block  injections,  with  inefficient  syringes,  needles,  solution,  etc., 
he  Avill  not  secure  the  best  results.  His  efforts  are  not  only  likely  to  be  at- 
tended with  failure,  but  he  will  create  anything  but  a  favorable  impression  on 
the  patient.  Such  failures  will  discourage  the  operator  to  an  extent  that  he 
may  be  induced  to  cast  aside  so  valuable  a  method  as  that  of  block  anesthesia. 
He  need  not  purchase  unnecessary  appliances,  but  it  is  essential  for  him  to 
have  all  those  things  which  go  to  make  up  an  ideal  local  anesthesia  outfit. 

The  reader  will  find  the  following  list  advantageous  in  the  selection  of 
appliances : 

Syringes. 

Hypodermic  needles. 

Local  anesthetic  tablets. 

Still. 

Flask  for  distilled  water. 

Fifteen-mil  glass  graduate  (centrifuge  type). 

Two  small  size  test  tubes. 

Ten-mil  anesthetic  tablet  dissolving  cup. 

Three-mil  anesthetic  tablet  dissolving  cup. 

Appliance  for  sterilizing  distilled  water  for  injecting  solution  and  for 
rinsing  the  syringes. 

Sterilizing  jar. 

Rack  for  sterilizing  jar. 

Germicidal  preparation  for  making  sterilizing  solution. 

Small  glass  receptacle  for  extra  needles,  burs,  broaches,  etc.,  which  are 
submerged  into  antiseptic  solution. 

Porcelain  or  glass  tray  for  reserve  tablets,  needles,  etc. 

Arkansas  stone  mounted  on  mandril  for  sharpening  needles. 

Glass  or  porcelain  receptacle  for  iodin. 

"Wooden  applicators. 

Artery  forceps. 

Intraosseous  double-bladed  lancet  and  retractor. 

Intraosseous  guide.  Intraosseous  drill.  Intraosseous  needle.  Gauze  and 
cotton. 
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We  shall  now  consider  separately  the  ahove-named  articles  in  the  arma- 
mentarium. 

The  Hypodermic  Syringe. — One  of  the  most  essential  appliances  in  the 
local  anesthetic  armamentarium  is  a  good  working  syringe.  A  syringe  that 
leaks,  or  one  that  contains  unsanitary  washers,  is  not  desirable,  and  with  such 
an  appliance  it  is  impossible  for  the  operator  to  know  how  much  solution  he 
is  injecting.  The  development  of  the  hypodermic  syringe  has  been  rapid  dur- 
ing the  past  few  years;  however,  there  is  yet  a  vast  amount  of  room  for  im- 
provement, inasmuch  as  all  syringes  presented  to  date  have  their  disadvan- 
tages. An  ideal  syringe  for  block  anesthesia  should  possess  the  following  re- 
quirements : 

1.  It  should  stand  boiling  for  the  purpose  of  sterilization. 

2.  It  should  be  free  from  unsanitary  washers,  threads  and  packing. 


Fig.     149. ^Illustrating    the    manner    in    which    the    thumb    is    placed    back    of    the    plunger    during    proc- 
ess of  discharging  the   solution. 

3.  It  should  not  be  complicated,  but  very  simple  in  construction, 

4.  The  plunger  and  barrel  should  be  accurately  ground  so  it  will  not  leak 
while  the  solution  is  under  pressure. 

5.  It  should  be  short  enough  when  filled  so  that  the  thumb  can  be  brought 
behind  the  plunger  to  force  out  the  solution  without  grasping  the  syringe  with 
both  hands. 

6.  It  should  be  accurately  graduated. 

7.  It  should  have  a  capacity  of  at  least  2  mils. 

8.  The  plunger  should  not  stick  while  discharging  the  solution. 

9.  The  needle  tip  or  extension  should  be  ground  cone-shape,  so  that 
needles  with  a  ground  hub  will  fit  accurately  and  can  be  quickly  and  easily 
changed. 

It  must  be  borne  in  mind  that  the  smaller  the  diameter  of  the  piston,  the 
greater  the  pressure  on  the  fluid,  and  a  syringe  of  small  diameter,  holding 
enough  of  the  solution  for  the  average  nerve  blocking  injection,  would  mal^e 
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the  syringe  entirely  too  long  to  manipulate  easily  with  one  hand,  but  a  syringe 
of  this  type  is  of  advantage  if  the  solution  is  injected  into  dense  tissue.  How- 
ever, for  most  block  injections,  it  is  well  to  remember  that  the  greater  number 
are  made  in  loose  connective  tissue,  and  very  little  pressure  is  required  while 
discharging  the  solution.  The  amount  of  pressure  exerted  in  injecting  into 
loose  connective  tissue  for  the  purpose  of  blocking  a  nerve  branch  will  seldom 
exceed  three  ounces ;  while,  on  the  other  hand,  if  the  injection  is  made  into 
tissues,  such  as  the  peridental  membrane,  gum  tissue,  or  beneath  the  periosteum, 
considerable  pressure  is  required.  The  operator  must  not  expect  too  much  of 
the  hypodermic  syringe,  and  he  should  always  consider  the  amount  of  pressure 
he  is  exerting  against  the  plunger  and  solution.  He  should  use  care  in  selecting 
syringes,  and  should  see  that  the  plunger  works  freely  and  does  not  catch  while 
forcing  the  plunger  into  the  barrel.  He  should  also  observe  the  accuracy  of 
adaptation  and  fit  between  the  needle  hub  and  the  syringe  tip.  If  the  ground 
needle  hub  does  not  fit  the  ground  syringe  tip  accurately,  there  is  a  possibility 
of  the  needle  coming  off  during  the  injection,  and  it  is  sure  to  leak  at  the  joint. 


Fig.    150. — All-glass   syringe   equipped   with    coil    spring   for   retaining   plunger. 

When  the  syringes  are  not  in  use,  they  should  be  kept  in  the  sterilizing  solution 
in  the  sterilizing  jar.  To  purchase  syringe  boxes  is  not  advised;  they  are  not 
only  expensive,  but  unsanitary  and  worthless  for  office  use. 

The  All-glass  Syringe. — The  all-glass  syringe  has  its  advantages  and  dis- 
advantages. The  principal  disadvantage  is  that  it  is  very  easily  broken  either 
in  use  or  during  the  process  of  sterilization  in  boiling  water.  Several  all-glass 
syringes  are  on  the  market  which  are  very  good.  The  author  employs  a  five- 
mil  syringe  for  those  injections  requiring  more  than  two  and  one-half  mils  of 
the  solution,  such  as  for  the  blocking  of  the  second  and  third  divisions  of  the 
fifth  nerve,  Gasserian  ganglion,  etc. 

The  All-metal  Syringe. — An  efficient  metal  syringe,  which  answers  all 
purposes,  has  not  yet  been  i)roduced,  and  if  the  time  ever  comes  when  a  syringe 
of  this  type  is  designed,  it  will  have  one  drawback, — the  operator,  will  not  be 
able  to  see  the  solution. 

The  advantages  of  an  all-metal  syringe  are  that  it  will  not  break  and  that 
it  can  be  boiled  indefinitely  without  fear  of  cracking,  as  is  the  case  with  the 
glass  syringe.  It  is  tr'ue  that  a  glass  syringe,  or  a  combined  glass  and  metal 
syringe,  requires  considf'ral)le  altfnlion,  and   Jlie  piston   nius1    always  be  re- 
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moved  Avliile  sterilizing-  in  boiling  water,  whereas  with  the  all-metal  syringe, 
removing  the  plunger  for  boiling  is  not  necessary.  The  constant  breaking  of 
glass  syringes  has  led  some  dentists  to  purchase  inefficient  metal  syringes  now 
upon  the  market.    A  syringe  that  holds  less  than  two  mils  is  inefficient  for  deep 


Fig.    152. ^Imperial   all-metal    syringe.      (20   minims.) 

nerve  blocking  injections.  If  a  syringe  having  a  smaller  capacity  than  two 
mils  is  employed,  it  will  be  necessary  either  to  insert  the  needle  a  second  time 
or  remove  the  syringe  from  the  needle  and  refill  it  in  order  to  inject  the  desired 
quantity  for  the  blocking  of  some  of  the  deeper  nerve  branches. 


Fig.    ]53. — All-metal    syringe    containing   ground    plunger    and    equipped    with    large    flexible    needle    which    is 
used   for  treating  infected   sockets,    antrum,    etc. 

Combined  Glass  and  Metal  Syrlng-e. — Witliin  recent  years  several  com- 
bined metal  and  glass  syringes  linvc  been  presented  to  the  profession,  and  a 
few  of  them  have  been  moderately  satisfactory.  However,  they  have  disad- 
vantages. With  some  of  these  syringes  the  glass  l)arrel  is  enclosed  in  a  metal 
frame,  and  tension  is  exerted  upon  the  end  of  the  barrel  so  as  to  prevent  leak- 
age. This  tension  han  a  Iciulciicy  to  weaken  the  glass  so  that  it  breaks  easily. 
No  doubt  those  who  have  been  employing  a  syringe  of  this  type  will  agree  with 
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tlio  author  in  his  experience  tliat  many  hroken  glass  barrels  are  not  only  veiy 
expensive  to  replace,  but  this  accident  may  occur  just  at  the  time  the  operator 
needs  the  syrino-e. 


Fig.    154. — High  pressure   syringe   and   equipment.      (Designed   by   Dr.    C.    G.    Meyers.) 

Considerable  complaint  has  been  made  by  the  members  of  the  profession 
regarding  the  inefficiency  of  the  combination  glass  and  metal  syringe,  es- 
pecially in  the  breaking  of  barrels  and  in  leakage.  A  well-made  glass  and 
metal  syringe  is  valuable.     In  many  cases  the  grinding  has  not  been  as  per- 


Fig.    155. — Block    anesthesia    syringe    with    plunger    in    position. 

feet  as  it  might  be,  the  plunger  sticking  occasionally,  and  the  metal  plugs, 
which  are  inserted  in  the  end  of  the  barrel,  have  sometimes  not  been  accurately 
ground,  and  such  defects  allow  the  syringe  to  leak.  These  drawbacks  cause 
a  great  deal  of  dissatisfaction  on  the  part  of  the  operator.    A  syringe  of  this 
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type,  when  boiled,  must  be  taken  apart.  The  glass  barrel  should  be  taken  out 
of  the  metal  frame  and  the  plug  removed  from  the  end  of  the  barrel.  The 
glass  barrel  or  glass  syringe  should  never  be  placed  in  boiling  water,  but 
should  be  put  in  warm  water,  and  then  gradually  brought  to  the  boiling  point. 
Some  operators  attempt  to  sterilize  a  syringe  of  this  character  with  the  plunger 
in  the  barrel  and  the  barrel  in  the  metal  frame,  which  in  nearly  every  case  will 
result  in  fracturing  of  the  glass  due  to  expansion  under  heat.  The  needle  tip 
of  some  of  these  syringes  is  threaded,  which  makes  it  necessary  to  screw  on 
the  hub  and  needle,  which  has  the  following  disadvantages:  First,  the  needles 


Fig.    156. — Block  anesthesia  syringe  with  plunger  removed;   also   safety   guard.      (Designed  by   the  author.) 

cannot  be  changed  quickly;  second,  they  are  not  as  sanitary  as  the  "slip  on" 
hub;  third,  in  case  it  is  desired  to  inject  a  second  time,  retaining  the  needle 
in  the  tissue,  it  is  extremely  difficult  to  make  the  change. 

Some  metal  and  glass  syringes  are  not  retained  in  a  metal  frame,  are 
more  sanitary  and  less  troublesome  to  sterilize  and  less  breakage  is  encoun- 
tered than  with  the  glass  barrel  which  contains  a  metal  end  piece  and  is  re- 
tained in  a  metal  frame. 

The  syringe  tip,  which  is  accurately  ground  cone-shaped,  over  which  is 
placed  an  accurately  ground  needle  hub,  is  preferable  to  the  threaded  tip  or 
wa.shers.  Many  operators  prefer  a  joint  of  this  character  because  the  various 
needles  can  be  quickly  changed,  a  thing  that  cannot  be  done  with  the  threaded 
tip;  it  is  more  sanitary,  and  in  case  a  second  syringeful  is  desired,  the  needle 
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can  be  retained  in  the  tissue,  the  syringe  can  be  reloaded,  and  the  tip  can  be 
easily  slipped  into  the  hub  for  injection.  //  the  tip  on  the  syringe  is  cone-shaped 
and  is  properly  ground,  and  the  needle  hiibs  are  properly  fitted,  an  accurate 
adaptation  is  secured,  and  the  needle  will  not  become  dislodged  during  injection, 
and  no  leak  occurs  at  the  joint.    In  placing  the  huh  of  the  needle  over  the  ground 
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Fig.    157.— Local  anesthetic  syringe.      (Designed  by  Dr.  Fischer.) 

tip  it  should  he  put  on  ivith  a  little  twist,  and  if  this  is  done,  it  is  almost  im- 
possible to  remove  the  needle  without  exerting  a  twisting  or  rotating  motion. 

A  syringe  employed  for  block  anesthesia  should,  when  filled,  be  short 
enough  when  the  plunger  is  extended  to  manipulate  it  with  one  hand.  The 
S3'ringe  should  be  held  in  the  hand  pen-fashion,  and  the  thumb  placed  behind 
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Fig.   158. — Combination   metal  and   glass   syringe.   2    mils.      (Designed   by   the   author.) 

the  plunger,  gradually  forcing  the  plunger  down,  thus  discharging  the  solution 
continuously  while  the  needle  is  being  inserted  into  the  tissue.  (See  Fig.  149.) 
The  syringe  is  held  in  the  right  hand,  if  the  operator  is  right  handed,  while  the 
left  hand  takes  care  of  the  cheek,  tongue,  mucous  membrane,  and  other  tissues 
while  the  needle  is  being  inserted  in  the  proper  location  without  having  to  grasp 
the  syringe  with  the  left  hand.    If  necessary,  the  solution  is  slowly  injected  from 
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the  time  the  point  of  the  needle  enters  the  tissue  until  the  desired  location  has 
been  reached.  This  is  of  advantage  to  the  operator  from  the  fact  that  the  so- 
lution can  be  injected  continuously  from  the  time  the  point  enters  the  tissue, 
so  as  to  block  all  sensation  in  case  the  patient  is  hypersensitive. 
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Fig.    159. — Metal  and  glass  Tag  Record  syringe.      (2   mils.) 


Fig.    160.- — Local   aiiesll)etic   armamcntariuni.      ("Designed    liv    Dr.    J'rinz.) 
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Syringes  Required  for  Efficient  Work. — It  is  true  that  tlie  operator  could 
"get  along"  with  one  syringe,  but  there  is  no  reason  why  he  should  be 
handicapped  in  any  such  way;  he  should  equip  himself  with  several  good 
working  syringes  so  as  to  be  able  to  carry  out  a  better  technic. 

The  writer  advises  the  operator  to  equip  himself  A\ith  at  least  four  syringes 
similar  to  the  following  : 

1.  An  all-glass  two-mil  syringe  to  be  used  for  hypodermic  medication  in 
case  of  collapse  and  shock.  This  syringe  should  be  equipped  with  a  fiiie  hypo- 
dermic needle  and  should  be  ready  for  use  at  a  moment's  notice,  as  these 
things  are  needed  in  case  of  shock  and  collapse,  and  the  quicker  a  stimulating 
drug  is  injected,  the  better.  However,  if  the  operator  emploj^s  the  individual 
unit  (see  Figs.  583  and  584),  it  is  not  necessary  to  have  a  two-mil  syringe. 
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Fig.     161. — Surgical    chisels.       (Designed    bj'    Dr.     Chalmers    J.     Lyons.) 


2.  An  elScient  five-mil  all-glass  syringe.  A  syringe  of  this  size  will  be 
found  of  practical  value  in  those  cases  requiring  a  large  amount  of  solution, 
for  such  cases  as  blocking  of  the  second  and  third  divisions  of  the  fifth  nerve, 
Classerian  ganglion,  etc.  A  two-mil  syringe  does  not  hold  enough  solution  to 
block  some  of  the  large  nerve  trunks,  therefore  the  five-mil  size  is  preferable. 

3  and  4.  At  least  two  combination  glass  and  metal  s.yringes,  which  are  in  good 
condition,  should  always  be  among  the  armamentarium.  It  is  very  poor  practice 
for  an  operator  to  try  to  get  along  with  one  nerve  blocking  syringe,  inasmuch  as 
syringes  are  of  delicate  construction  and  liable  to  become  broken  and  get  out  of 
order  at  any  time,  but  when  he  has  one  in  reserve,  it  will  often  save  him  from 
very  embarrassing  circumstances.  The  dentist  who  is  taking  up  this  work  should 
not  hesitate  to  equip  himself  with  the  necessary  efficient  appliances  in  order  to 
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derive  the  greatest  good  from  block  anesthesia,  which  will  be  of  immeasurable 
benefit  to  him  and  to  his  patients.  However,  the  beginner  should  not  pur- 
chase unnecessary  appliances  that  he  will  never  use  or  be  of  little  practical 
value.  He  should  use  good  judgment  in  selecting  only  the  most  efficient  ap- 
pliances and  then  keep  them  in  the  best  working  condition  at  all  times. 

Care  of  Hypodennic  Syringes  and  Needles. — A  syringe  which  is  kept  in 
good  working  order  requires  about  as  much  attention  and  care  as  a  watch,  and 
the  operator  who  disregards  this  will  soon  have  a  worthless  syringe.  A 
sj^ringe  is  tested  by  placing  the  index  finger  over  the  tip   and  drawing  the 
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Fig.    162.— Surgical   chisels.      (Designed    by    Dr.    F.    F.    Molt.) 

plunger  back  in  order  to  test  the  grinding.  The  plunger  should  not  be  released 
suddenly,  as  concussion  will  occur  and  fracture  the  barrel.  Many  syringes  are 
broken  in  this  manner.  After  the  syringe  is  used,  the  plunger  and  barrel 
should  be  separated  from  each  other  and  wiped  with  gauze  or  cotton  until  per- 
fectly dry,  unle.ss  a  sterilizing  jar  is  used,  as  is  strongly  recommended.  It  is 
much  better,  after  a  syringe  has  been  used  for  injecting  an  isotonic  solution, 
which  is  composed  of  Ringer  constituents,  to  rinse  it  thoroughly  in  sterile  dis- 
tilled water  to  remove  any  traces  of  the  salts  which  might  collect  and  crystallize 
and  in  time  interfere  with  the  accurate  fitting  of  the  piston.  This  is  easily 
accomplished  by  filling  the  syringe  several  times  with  sterile  distilled  water. 
(See  Figs.  165  and  218-F.)     A  drop  of  glycerin  placed  on  the  plunger  will  pre- 
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Fig.    163. — Curettes,    periosteal    elevators    and    bone    scrapers.      1,    2,    periosteal    elevators;    1-4,    bone    scrap- 
ers;  1-6,   curettes.      (Designed  by  Dr.   F.   F.   Molt.) 


9  10  11  12  13         14  15 

Fig.   164. — Curettes.     (Designed  by  Dr.   F.  F.   Molt.) 
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vent  it  from  sticking  and  will  make  a  better  contact.  The  syringe  is  then  placed 
in  the  antiseptic  solution.  If  at  any  time  the  plunger  sticks  in  the  barrel,  place 
the  syringe  in  a  solution  containing  twenty-five  parts  glycerin,  and  seventy-five 
parts  water,  gradually  bringing  it  to  the  boiling  point,  maintaining  this  tem- 
perature for  several  minutes. 

The  syringes  and  other  appliances  should  be  allowed  to  remain  in  the  antisep- 
tic solution  while  not  in  use ;  this  is  an  excellent  method  of  sterilization,  and  elimi- 
nates the  necessity  of  boiling  them  in  water.  At  the  time  the  syringe  is  needed, 
it  is  removed  from  the  antiseptic  solution,  and  the  solution  contained  in  the 
syringe  is  discharged;  next,  clean  the  syringe  with  sterile  distilled  water.  (See 
Fig.  218-i^.)     Care  should  be  taken  not  to  discharge  the  distilled  water  which 
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Fig.    165. — Filling   the   syringe   with    sterile    distilled   water    to    remove    all    traces    of    the   antiseptic    solution 

after  being  removed   from    the    sterilizer. 

has  been  drawn  into  the  syringe  back  into  the  receptacle ;  it  should  be  dis- 
carded. This  procedure  should  be  repeated  at  least  four  or  five  times  to  make 
sure  all  traces  of  the  antiseptic  solution  are  removed.  It  should  be  repeated  after 
using  the  syringe  and  before  replacing  it  in  the  jar. 

After  placing  the  proper  needle  on  the  sj^ringe  to  be  used  for  the  injection, 
it  is  carried  to  the  alcohol  flame  and  brought  to  a  red  heat,  after  which  it  is 
immersed  in  the  injecting  solution,  and  the  syringe  is  gradually  filled.  Great 
care  should  be  taken  not  to  allow  the  needle  to  come  in  contact  with  any  material 
that  is  not  sterile.  After  the  tissue  has  been  prepared  at  the  site  of  injection 
by  thoroughly  drying  and  applying  the  germicide,  just  before  the.  needle  is 
inserted  into  the  tissue,  it  is  again  placed  in  the  flame  to  make  sure  it  is  sterile. 
Great  care  should  be  exercised  ]Kjt  to  allow  tlie  needle  to  come  in  contact  with  the 
tongue,  teeth,  or  other  struelures  while  carrying  it  through  the  oral  cavity  to 
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its  proper  location.  Never  return  the  needle  to  the  injecting  solution  after  re- 
moving it  from  the  tissue  without  passing  it  through  the  flame  in  order  to  avoid 
contamination. 

The  formula  of  the  antiseptic  solution  which  is  employed  in  the  sterilizing 
jar  is  given  below,  and  if  this  method  is  carefully  carried  out,  there  is 
no  need  of  boiling  the  syringes,  as  the  continuous  boiling  of  syringes,  es- 
pecially of  the  metal  and  glass  designs,  produces  trouble,  many  times  caus- 
ing them  to  leak  and  always  subjecting  them  to  the  chances  of  fracture. 


f 


Fig.    166. — Specimen   jar   which   may   be    employed   as   a   sterilizer    for   armamentarium.      (Suggested    by    Dr. 

Reithmuller.) 

It  is  not  necessary  to  boil  the  syringe  unless  it  has  been  used  upon  a  patient 
suffering  from  some  infection,  like  syphilis,  etc.  However,  if  the  operator  thinks 
it  is  desirable  to  boil  the  syringe  and  not  to  rely  on  the  antiseptic  solution,  it 
should  alwa.ys  be  placed  in  warm  water  and  then  brought  gradually  to  the  boil- 
ing point.  If  the  operator  is  to  use  the  same  syringe  on  different  patients  without 
allowing  it  to  remain  in  the  antiseptic  solution  for  a  considerable  length  of  time, 
it  is, then  advisable  to  sterilize  it  by  boiling.  However,  if  a  considerable  length 
of  time  elapses  between  various  patients,  the  syringe  is  returned  to  the  antiseptic 
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solution  and  is  used  in  accordance  with  the  technic  as  previously  outlined.  We 
all  agree  that  sterilization  by  boiling  or  superheated  steam  is  more  efficient  than 
antiseptics.  On  the  other  hand,  a  good  antiseptic  solution,  to  which  the  appli- 
ances have  been  subjected  for  a  considerable  length  of  time,  is  in  most  cases 
satisfactory.  Syringes  which  have  been  sterilized  by  boiling  must  be  allowed 
to  cool  for  several  minutes  before  they  can  be  used.  This  is  a  drawback,  as  it 
causes  the  operator  to  lose  time  in  waiting  for  the  syringe  to  cool. 


Fig.   3  60-^ .—Sterilizing  jar  which  contains  glass  ledge   upon  which  rests  a   glass  rack   for   suspending   ap- 
pliances  in  the  antiseptic  solution.      (Designed  by  the  author.) 

It  is  advantageous  and  will  save  time  to  have  several  syringes.  The  first 
syringe,  when  used,  can  be  returned  to  the  antiseptic  solution  after  it  has  been 
used  on  the  first  patient,  and  the  second  syringe  removed  from  the  antiseptic 
solution  and  treated,  as  above  outlined,  for  the  second  patient,  thereby  doing 
away  with  the  process  of  boiling. 

The  needles  which  are  used  most  can  be  kept  in  position  on  the  syringes 
and  ready  for  immediate  use.  The  other  needles  are  kept  in  the  rack  ready  for 
immediate  use.  Great  care  should  be  exorcised  to  remove  all  traces  of  the  anti- 
septic solution  from  tlie  syringe  before  filling  vvitli  the  local  anesthetic  solution, 
as  contamination  may  take  jjlace. 
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Some  operators  who  have  employed  alcoliol  for  the  antiseptic  solution  have 
allowed  contamination  of  the  injecting  solution.  This  very  thing  has  frequently 
happened,  and  in  some  instances  the  operator  has  placed  the  blame  on  the  anes- 
thetic or  method  of  block  anesthesia,  when,  in  reality,  the  prolonged  numbness  or 
postoperative  complications  have  in  most  cases  been  due  to  the  injecting  of  a  so- 


Fig.    167. — Sterilizer    containing    complete    armamentarium.      (Designed    by    the    author.) 


Fig.    168. — Lancets. 

lutiou  contaminated  with  alcohol.    The  author  does  not  recommend  alcohol  as  a 
sterilizing  medium. 

Hypodermic  Needles.— The  operator  should  make  a  careful  selection  of 
needles  to  be  employed  in  the  various  branches  of  local  anesthesia.  The  skilled 
operator  can  use  one  or  two  needles  for  a  number  of  different  deep  nerve  block- 
ing injections,  but  even  an  experienced  operator  finds  it  to  his  advantage  to  em- 
ploy the  proper  size  and  length  needle  in  accordance  with  the  nerves  to  be 
blocked. 
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Fig.  169. — An  efficient  dissecting  outfit  for  preparing  wet  anatomical  specimens. 


Fig.    170.— Lancet. 
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Fig.   171. — Periosteal   elevator.      (Designed   by   Dr.   Jnles   Sarrazin.) 


Fig.    172. — Month    prop    combined    with    lamp.       (Designed    by    Cameron.) 
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Tliero  avo  five  kinds  of  nocdlcs  made  of  vai'ious  iiidals,  and  ai'>'  named  liere 
ill  order  of  their  efficiency: 

1.  Platino-iridinm. 

2.  Platinnm. 

3.  Tempered  gold. 

4.  Niclveloid. 

5.  Steel. 


Fig.   173. — Cotton   pliers. 
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Fig.    174. — Double    end    curette. 
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Fig.  175. — 1,  Needle  equipped  with  short  hub;  2,  needle  with  extension  attached  to  short  hub;  3, 
cross-section  of  hub;  4,  cap  for  closing  end  of  syringe;  5  and  6,  short  and  long  hubs  for  attaching  needle 
to  syringe;  7,  short  needle;  8,  illustrating  cross-section  of  soft  metal  end  of  needle;  9,  wrench  for  tight- 
ening hubs  on  syringe.     (Designed  by  Dr.   Fischer.) 
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Platino-Iridium  Needles. — Platino-iridium  needles  are  far  superior  to  all 
others  for  the  following  reasons: 

1.  They  can  be  heated  in  the  flame  for  the  purpose  of  sterilization. 

2.  They  will  not  break  easily. 

3.  They  will  not  corrode  or  rust. 

4.  It  is  not  necessary  to  keep  a  wire  in  the  lumen. 

5.  They  are  more  durable. 

6.  They  are  less  expensive,  considering  their  life  and  superiority. 

7.  In  case  they  should  break  at  the  hub,  they  can  be  easily  repaired  for 
future  use. 

Their  disadvantages  are  indeed  few;  however,  the  following  might  be 
mentioned : 

1.  They  are  more  expensive  than  other  forms  of  needles ;  but  their  in- 
creased expense  should  not  be  considered  over  their  efficiency. 


11        12 
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Fig.  176.- — 10,  Needle  42  millimeters  long,  .9  millimeters  in  diameter;  11,  23  millimeter  needle;  12, 
26  millimeter  needle;  13,  needle  42  millimeters  long,  diameter  .47  millimeters;  14,  needle  16  millimeters 
long,  diameter  .42  millimeters.      (Designed  by  Dr.   Fischer.) 

2.  Their  points  become  blunt  somewhat  easier  than  other  forms  of  needles. 

3.  They  become  bent  more  easily. 

It  will  be  seen  that  any  of  the  above  disadvantages  are  trivial  so  far  as 
efficiency  is  concerned. 

Platinum  Needles. — Needles  made  of  pure  platinum  not  only  bend  easily, 
but  become  blunt  and  many  times  the  points  become  bent  so  that  it  is  difficult  to 
insert  them  into  the  tissue. 

Pure  platinum  needles  are  much  harder  to  break  than  other  forms  of 
hypodermic  needles,  but  because  of  their  extreme  flexibility,  they  are  not  ideal 
for  local  anesthesia.  Most  needles  required  for  deep  nerve  blocking  injections 
are  quite  long,  therefore  if  the  needle  does  not  possess  a  certain  amount  of 
rigidity,  it  is  not  at  all  suitable. 

Tempered  Gold  Needle. — Within  recent  years  tempered  gold  needles  have 
been  used,  but  they  olTcy  no  advantage  over  platino-iridium.  They  contain  a 
certain  percentage  of  base  metal  which  makes  them  more  rigid,  and  the  addition 
of  this  metal  or  metals  with  which  the  gold  is  alloyed,  reduces  the  fusing  point 
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of  the  gold ;  therefore,  when  such  needles  are  snbjected  to  the  flame  for  steriliza- 
tion, they  melt  and  are  destroyed.  Needles  of  this  character  will  not  rust  or 
become  corroded,  which  makes  it  unnecessary  to  insert  a  wire  in  the  lumen.  They 
will  not  withstand  harder  usage  than  the  platino-iridium  needle,  in  fact,  they 
break  more  easily. 

Nickeloid  Needles. — The  nickeloid  needle  contains  nickel  and  other  base 
metals.  This  needle  is  more  durable  and  will  not  corrode  or  rust  as  does  the 
steel  needle.  Thej^  cannot  be  sterilized  in  the  flame,  for  such  a  process  would 
take  the  temper  out  of  the  metal.  It  is  better  to  keep  small  wires  in  the  lumen 
after  they  are  submerged  in  the  antiseptic  solution.  They  are  considered  by 
various  operators  to  be  superior  to  steel  needles. 


fj     rl 


Fig.    177. — Illustrating    complete    set    of    needles    for    all    divisions    of    local    anesthesia,    i.    e.,    Deep 
nerve    blocking;    Intraosseous;    Terminal;    Infiltration    methods.       (Designed    by    the    author.) 


No.  1 — 21  ga.   10  mm. 

"     2—23   ga.   30  mm. 

"     3 — 24  ga.   15  mm. 

"     4 — 25   ga.   30  mm. 


No.  5 — 23  ga.  30  mm. 
"  6 — 22  ga.  40  mm. 
"  7 — 27  ga.  10  mm. 
"     8—20  ga.   60  mm. 


Steel  Needles. — Steel  needles  do  not  bend  easily,  and  while  new  they  stand 
up  admirably,  but  if  used  a  few  times,  there  is  great  danger  of  breakage. 
Many  operators  employ  steel  needles  with  very  good  results,  but  any  one  who 
has  had  a  wide  experience  must  have  encountered  considerable  breakage,  which 
in  the  long  run  costs  about  as  much  as  well-made  platino-iridium  needles. 

The  advantages  of  steel  needles  are: 

1.  They  are  very  cheap.  HoAvever,  this  feature  should  not  be  considered. 
In  other  words,  cheapness  should  be  subordinated  to  efficiency. 
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2.  They  retain  the  projier  bevel  much  better  than  other  form,  because  of 
their  structure. 

3.  They  are  rigid  and  hard  to  bend. 

The  disadvantages  of  steel  needles  are  as  follows: 

1.  They  cannot  be  sterilized  in  the  flame. 

2.  Their  lumen  must  contain  a  wire  when  they  are  not  in  use. 


1 


Fig.  178. — Illustrating  the  correct  and  incorrect  methods  of  sharpening  needles  for  deep  block  in- 
jections. 1  and  2  shows  the  needle  with  a  sharp  short  bevel,  which  is  the  correct  way;  3  and  4  shows 
the   needle   with  a   long  bevel   and   pointed,   which   is   incorrect. 


TIr.  170. — Illustrating  the  correct  and  incorrect  mctluHls  of  inserlinR  the  needles  for  deep  injec- 
tions. The  bevel  of  the  needle  should  be  towards  the  periosteum.  1,  Incorrect  method;  2,  Correct 
method;  3  and  4  represent  periosteum.     (After  Seidel.) 


use. 


3.  They  break  at  1  lie  hul)  very  easily,  especially  after  they  have  been  in 

4.  Thoy  corroflf  i\\\<\  nist  easily. 

5.  ^i'lifir  JiitiiMi  becoincs  easily  clogged. 
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6.  They  should  be  used  only  a  few  times  and  discarded. 

7.  It  may  be  impossible  for  the  stefi]izin<i'  solution  to  ahvays  reach  the 
bacteria  located  in  their  lumen. 

8.  They  cannot  be  sterilized  as  quickly  as  those  made  of  platino-iridium. 
The  writer  recommends  platino-iridium  needles  for  block  anesthesia  over 

all  other  forms.    Steel  needles,  or  the  other  forms,  it  is  true,  can  be  used  for 
infiltration,  submucous,  peridental  or  subperiosteal  methods  of  anesthesia,  be- 


I'ig.  1^ 


-Attacliments  for  various  needles.      1,  Thread  to  slip;  2,  slip  to  thread.      (Designed  by  the  author.) 


cause  if  they  become  broken  at  these  superficial  points  they  can  be  easily  removed 
from  the  tissue,  whereas  if  they  are  broken  off  while  making  a  deep  nerve 
blocking  injection,  many  times  it  is  very  difficult  to  remove  them.  A  very  fine 
platino-iridium  needle  is  admirably  adapted  for  injecting  the  first  few  minims 
of  the  anesthetizing  solution  into  the  tissue  which  is  hypersensitive,  such  as  the 
region  of  the  naso-palatine  nerves  as  they  emerge  through  the  hard  palate ;  or 


Fig.    ISl. — Adapters   and    hubs    for   attaching   needles   to    various    syringes. 

preceding  the  use  of  the  intraosseous  lancet  and  retractor.  It  is  very  difficult  to 
keep  the  lumen  of  a  small  steel  needle  open,  while  a  small  platino-iridium  needle 
can  be  heated  in  the  flame,  which  opens  the  lumen.  Platino-iridium  needles 
should  contain  80  per  cent  platinum  and  20  per  cent  iridium. 

The  Attached  and  Detachable  Needle  Hub. — A  needle  which  is  perma- 
nently attached  to  the  needle  hub  has  the  folloAving  advantages: 

1.  It  is  easily  changed. 


Fig.    182. — Kxtension   hub.      (Designed  by   Dr.    Fischer.) 

2.  The  ground  needle  hub  fits  over  the  ground  cone-shaped  syringe  tip. 
3'.  Threads  and  washers  are  eliminated. 

4.  They  are  more  sanitary. 

5.  If  necessary,  they  can  be  detached  from  the  syringe  tip,  leaving  the 
needle  in  position  in  the  tissue  while  the  syringe  is  refilled  with  the  anesthe- 
tizing solution. 
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6.  "When  the  hub  and  tip  are  accurately  ground,  the  needle  will  not  come 
off  during  an  injection  and  will  not  leak  at  the  joint. 

The  detachable  needle  and  hub,  such  as  the  Schimmel  design,  are  very 
efficient;  however,  the  hub  screws  on  the  tip  of  the  syringe,  and  is  not  as 
clean  or  as  easily  changed  as  the  ''slip-on"  hub.  The  Schimmel  needle 
is  free  from  leather  washers,  which  is  an  admirable  feature,  the  contact  being 
made  between  the  extreme  tip  of  the  syringe  and  needle  by  means  of  a  soft 
metal  which  is  attached  to  the  needle. 

Care  of  Needles. — The  operator  should  always  keep  his  needles  in  the  best 
working  condition,  and  should  see  that  they  have  the  proper  bevel.     (See 


Fig._  183. — Illustrating  the  method  for  sharpening  ihe  neeilles  for  deep  block  anesthesia.  The 
needle  is  inserted  through  the  cork  as  illustrated.  This  is  a  convenient  method  of  holding  the  needle  in 
order  to  bevel  it  properly  with  the  stone  which  is  li/^  centim.eters  in  diameter.     (Suggested  by  the  author.) 

Fig.  178.)  An  Arkansas  stone  about  the  size  of  a  ten  cent  piece,  mounted  on  a 
mandrel,  is  admirably  adapted  for  placing  the  proper  bevel  on  the  needles.  (See 
Figs.  183  and  200.)  Needles  should  be  kept  in  the  sterilization  jar  in  the  rack  or 
placed  in  a  small  glass  tube  which  is  held  by  the  rack,  and  submerged  in  the 
antiseptic  solution  along  with  the  other  block  anesthesia  appliances.  At  the 
time  of  injection  the  proper  syringe  and  needle  are  taken  from  the  antiseptic 
solution,  and  treated  in  the  manner  already  described  under  the  heading  ''Care 
of  the  Hypodermic  Syringes  and  Needles,"  page  296.  Caution  should  be  exercised 
to  remove  all  traces  of  the  antiseptic  solution,  and  before  the  needle  is  placed  in  the 
anesthetizing  solution  it  should  always  be  passed  through  the  flame  (provided  an 
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iridio-platiniim  needle  is  employed)  in  order  to  make  sure  that  the  lumen  is 
open  and  is  absolutely  sterile. 

An  efficient  method  for  quick  sterilization  of  the  other  needles  Avhich  are 
not  composed  of  iridio-platinum  is  to  place  them  in  a  test  tube  containing 
water  and  boil  for  several  minutes.  However,  if  they  have  remained  in  the 
antiseptic  solution,  the  boiling  process  is  not  necessary.     (See  Fig.  185.) 

For  high  pressure  anesthesia,  Dr.  Prinz  has  suggested  the  use  of  a  needle 
hub.  An  ordinary  Luer  steel  needle  is  employed.  The  needle  is  ground  off 
at  the  hub,  and  the  extension  is  pointed. 

In  selecting  needles  for  block  anesthesia  it  should  always  be  borne  in 
mind  that  they  should  be  of  sufficient  length  and  diameter.  Needles  from  23 
to  25  gauge  are  ideal  for  practically  all  deep  nerve  blocking  injections.  How- 
ever, for  the  blocking  of  the  second  division  by  the  intraoral  method,  or  the 


-Fig.    184. — Small    receptacle   which   is   used   to   suspend    surgical   burs,    needles,    broaches,    drills,    etc.,    in    the 
antiseptic  solution  and  is  held  by  the  porcelain  rack.      (Designed  by  the  author.) 

blocking  of  the  second  and  third  divisions  by  the  extraoral  method,  or  the 
Gasserian  ganglion,  the  needles  should  be  of  greater  diameter.  Fig.  177  shows 
a  set  of  eight  needles  which  are  adapted  to  all  forms  of  block  anesthesia.  The 
standard  Luer  ground  hub  has  been  employed  with  a  longer  and  flattened  ex- 
tension, so  that  it  is  more  convenient  for  the  operator  to  make  the  injections  in 
the  posterior  portion  of  the  oral  cavit}'.  This  extension  eliminates  the  inser- 
tion of  the  end  of  the  barrel  of  the  syringe  into  the  patient's  mouth  in  order  to 
insert  the  needle  the  proper  distance.  The  needle  is  permanently  attached  to 
the  hub,  and  the  hub  is  gold  plated. 

Should  the  needle  break  at  the  hub,  which  is  the  weakest  point,  the  needle 
guard  will  pull  it  out  of  the  tissue,  due  to  the  guard  gripping  the  needle.  In 
case  no  guard  is  employed,  the  operator  should  make  it  an  ironclad  rule 
never  to  insert  a  needle  up  to  the  hub,  but  always  use  a  needle  so  long  that, 
at  least,  one  centimeter  will  remain  exposed,  after  the  nerve  to  be  blocked 
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is  reached.     In  ease  it  is  broken,  little  difficulty  will  be  encountered  in  re- 
moving it. 

The  reader,  at  first,  may  get  the  impression  that  a  set  of  eight  needles, 
as  suggested  by  the  author,  are  entirely  too  many,  but  before  passing  judg- 
ment he  should  consider  the  large  number  of  injections  and  the  various 
methods  of  local  anesthesia.     The  eight  needles  include  the  preliminary  needle. 


Fig.    185. —  Illiistiating   a    rapid,    efficient    metliod    of    sterilizing    a    needle    with    distilled    water    in    test    tube. 


tlic  .sjjccial  needle  for  bloekijig  the  second  division  of  the  fifth  ]ierve  by  tlie  intra- 
oral method,  blocking  of  the  second  and  third  divisions  of  the  fifth  nerve  by  the 
exiraoi'ai  meihod.  tonsil  hloclxin^'  for  lonsilietitoiny,  l)l(»ekiiig  of  llie  (lasserian 
ganglion,  in/ijiralion  or  lenninfil  method,  inti'aosseoiis  nielliod,  cind  the  many 
deep  block  iiijeclions  wliicli  ;ire  ninde  vvitliin  tht;  nioutli. 

Safety  Needle  Guard.     Tliere  is  jilwfiys  n  |)ossihili1y  of  l)i-e;iking  ;i.  needle 
while  making  a  dei'|)  injcd  ion,  even  il'  a  |»la1in()-iridiiNii   needle  is  employed. 
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Some  dentists  hesitate  to  make  deep  injections  for  fear  the  needle  will 
break  or  some  accident  will  happen.  An  accident  may  occur,  but  if  all  technical 
points  are  observed,  little  or  no  trouble  should  be  encountered.  Block  anes- 
thesia requires  a  definite  technic  in  order  to  secure  the  best  results,  just  the 
same  as  cavit.y  preparation,  inlay  technic,  taking  impressions,  etc.  There  is 
some  danger  connected  with  almost  any  branch  of  dentistry  or  oral  surgery, 
but  these  possibilities  should,  by  no  means,  prevent  an  operator  from  enjoying 
the  advantages  afforded  him  through  the  medium  of  the  various  methods  of 
local  anesthesia. 

For  the  deep  injections,  a  guide  of  some  character  on  the  needle  is  advan- 
tageous to  the  operator  while  inserting  the  needle.  Braun  suggests  a  small  piece 
of  cork  or  rubber  to  be  slipped  over  the  needle  to  indicate  a  certain  distance. 
This  temporary  guide  can  be  removed  to  suit  the  recpiirements  of  the  case,  the 
cork  being  placed  on  the  needle  at  a  measured  point.  The  breaking  of  needles 
seems  to  be  on  the  minds  of  many  operators,  especialh^  those  who  are  just  enter- 
ing the  field  of  block  anesthesia.  The  writer  has  given  this  subject  considerable 
thought  in  tr^ung  to  evolve  seme  efficient  device,  which  would  prevent  the  needle 
from  being  inserted  too  far  and  to  facilitate  its  removal,  if  broken.     Take, 


Fig.  186. — Needle  guard  wliicli  sirengtliens  the  needle  at  the  soldered  joint  and  prevents  the  needle 
from  being  inserted  too  far  into  the  tissue.  If  the  needle  is  broken  at  the  joint  during  the  process  of  injec- 
tion the  gripping  action  of  the  coil  spring  will  remove  the  broken  fragments  from  the  tissue.  (Designed  by 
the  author.) 

for  example,  the  three  centimeter  needle  used  for  blocking  the  inferior 
dental  and  lingual  nerves.  The  average  distance  the  needle  is  inserted  to  block 
the  inferior  dental  nerve  is  two  centimeters,  and  when  in  position,  one  centi- 
meter, which  is  covered  by  the  guard,  remains  outside  the  tissue.  The  needle 
guard,  which  is  a  coil  spring  (see  Fig.  186)  is  a  fraction  smaller  than  the  needle 
and  covers  one  centimeter  of  the  needle ;  it  being  attached  to  the  needle  hub 
by  means  of  threads. 

The  advantages  of  a  needle  guard  are  as  follows: 

1.  It  is  impossible  to  insert  the  needle  into  the  tissue  farther  than  the 
end  of  the  spiral  coil.  If  the  needle  should  break  at  the  liul),  the  spiral  coil 
will  inill  the  needle  out  of  the  tissue  by  its  gripping  action. 

2.  The  joint  between  the  hub  and  needle  is  reinforced  by  the  coil  spring, 
3'et  it  allows  lateral  flexibility  of  the  needle. 

Still. — The  necessity  of  employing  sterile  distilled  water  has  been  discussed 
in  Chapters  XIX  and  XX.  Some  operators  purchase  their  distilled  water  from  a 
druggist,  but  unless  there  is  certainty  of  its  purity  it  is  not  to  be  recommended. 
Many  times  the  druggist  obtains  distilled  water  from  local  concerns  who  obtain 
it  from  an  ice  plant  or  laundry.  If  this  is  the  case,  chemical  purity  is  not  as- 
sured, and,  inasmuch  as  every  precaution  should  be  taken  in  the  preparation  of 
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the  injecting  solution,  only  pure,  fresHy-distilled  water  should  be  used.  The 
writer  recommends  that  the  operator  own  his  still  and  make  a  small  quantity 
daily.  There  are  several  small,  efficient  stills  which  are  convenient  for  office 
use.     Several  ounces  of  distilled  water  can  be  made  in  a  few  minutes,  which 


Fig.    187.— The    Femel   still. 


is  rctaiijcd  for  use  in  the  distilled  water  flasl\.     The   Silverman  and  Femel 
apparatus  are  efficient  appliances.     (See  Figs.  187  and  188.) 

Author's  Still. — This  still  can  l)0  easily  and  quickly  made  as  follows: 
Procure  a  in'ece  of  brass  tulnng  ten  inches  in  length,  three  inches  in  diameter, 
and  cut  it  into  two  jjieces,  one  measuring  three  inches,  the  other  seven  inches.    In 
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Fig.  189,  No.  1  represents  the  seven-inch  piece  which  is  the  cooling  chamber.  No.  2 
is  the  boiler.  The  cooling  chamber  is  mounted  upon  a  small  mahogany  board,  or 
it  can  be  attached  to  the  wall  by  means  of  two  metal  attachments  which  are  in- 
dicated b}^  Nos.  3  and  i.    If  a  small  mahogany  board  is  employed,  the  stand  on 


Fig.     188. — Still.       (Designed    by    Dr.     Samuel     Silverman.) 


which  the  receiving  glass  is  placed  is  attached  by  means  of  two  screws.  This 
shelf  is  indicated  by  No.  5.  The  inlet  tube,  indicated  by  No.  6,  passes  through  the 
bottom  of  the  cooling  chamber,  and  has  a  very  small  opening  through  wdiich 
the  cold  water  passes.  The  outlet  or  overflow  tube  is  indicated  by  No.  7.  This 
also  passes  through  the  bottom  of  the  cooling  chamber  and  extends  as  high  as 
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the  jDoint  iudicated  by  "X,"  which  indicates  the  level  of  the  water  in  boiler  No. 
2.  The  opening  in  the  overflow  tube  should  be  four  or  five  times  greater  than 
that  of  the  intake  tube  so  the  water  will  not  overflow,  but  retain  the  level  indi- 
cated by  "X."     No.  8  represents  a  tube  which  is  one  centimeter  in  diameter 


Fig.    189.— Still.      CDc-signcd    by    (he    author.) 


wliich  coiiiH'cts  Ijoiler  No.  2  with  cooling  chamber  No.  1.  No.  !)  is  a  glass  or 
block  tin  coil  wliicli  connects  tlic  boiler  with  tlic  cooling  chamber  and  extends 
throngli  1Im'  hotloni  (jf  tlif  (-(Ktliiig  cluiiiihcr  lo  receiving  glass  No.  10.  If  glass  is 
employed,  contact  is  made  by  jneans  of  u  rubber  c<nk.     Tlic  iircli  and  coil  should 


AftMAMENTARIUM    FOR    LOCAL    ANESTHETICS    AND   ORAL   SURGERY 


315 


be  at  least  one-half  inch  in  diameter,  as  a  sniJiHer  lumen  offers  resistance  to  the 
steam  when  passing  throngh  it,  and  back  pressure  prevents  the  water  from  flow- 
ing into  boiler  No.  1.  A  half  inch  tube  offers  practically  no  resistance  and  does  not 
interfere  with  the  automatic  flow.  If  block  tin  is  employed  a  series  of  tubes  are 
used  inside  of  No.  1  instead  of  a  coil  because  a  1/2  incli  metal  tube  is  difficult  to 
coil.  The  water  is  now  turned  on  througli  the  inlet  tube  No.  6  and  gradually  de- 
scends until  it  reaches  the  level  of  the  outflow  tube  No.  7,  and  as  the  water  ascends 
in  the  cooling  chamber  No.  1,  it  also  ascends  in  tube  No.  8,  which  connects  with 
Boiler  No.  2,  and  it  assumes  the  same  level  in  the  boiler  as  in  the  cooling  chamber. 
The  Bunsen  burner  is  soldered  to  the  extension  which  is  utilized  as  the  bottom  of 
the  cooling  chamber.  Within  a  few  moments  after  the  Bunsen  burner  is  lighted, 
tl^e  stet;m  will  ccndense  in  cooling  chamber  No.   1,  and   pass  out   as  distilled 
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Fig.    190. — Useful    accessories    for    the    preparation    of    injecting    solutions. 

water  into  flask  No.  10.  As  the  surface  of  the  water  is  lowered  in  the  boiler,  due 
to  evaporation,  the  water  flows  in  through  the  connecting  tube,  therefore  tlie 
height  of  the  water  in  No.  1  and  No.  2  is  always  the  same.  It  needs  no  atten- 
tion whatsoever  while  in  operation.  Instead  of  employing  rubber  for  the  intake 
and  outflow  tubes,  small  flexible  metal  tubing  can  be  employed  attaching  the 
same  to  the  still  by  means  of  solder. 

Block  tin  will  not  break  and  is  therefore  more  durable.  Steam  which  has 
been  condensed  in  block  tin  tubes  produces  distilled  water  which  is  in  evei-y 
way  efficient.  Some  operators  are  under  the  im^Dression  that  block  tin  should 
not  be  used,  and  the  writer  desires  to  state  that  he  has  discussed  this  question 
with  Professor  C.  A.  Gary,  chemist,  who  has  conducted  considerable  research  in 
the  laboratories  of  the  University  of  Chicago,  and  he  makes  the  following  state- 
ment:   "In  my  opinion  a  block  tin  coil  is  highly  efficient,  and  many  gallons  of 
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distilled  water  wliicli  has  been  condensed  in  a  block  tin  coil  would  have  to  be 
evaporated  in  order  to  obtain  a  positive  test  for  tin." 

Many  delicate  chemical  tests  are  made  with  distilled  water  which  has  been 
condensed  in  a  tube  of  this  nature,  so  the  erroneous  idea  that  distilled  water 
should  not  be  employed,  unless  condensed  in  a  glass  coil,  is  in  need  of  correction. 

It  is  an  easy  matter  to  prepare  a  small  quantity  of  distilled  water  daily, 
which  is  to  be  recommended  rather  than  to  keep  on  hand  a  stock  solution  for 
an  indefinite  period. 

Flask  for  Distilled  Water. — It  is  essential  to  keep  distilled  water  in  a 
flask  of  alkaline-free  glass.  Figs.  190,  191,  and  192  illustrate  flasks  which  are 
adapted  to  this  purpose.  Ordinary  glass  contains  alkali  which  may  contami- 
nate the  distilled  water,  and  such  contamination  should  be  avoided  because 
adrenalin  or  synthetic  suprarenin  are  very  sensitive  to  alkalies.  One  minim  of 
dilute  hydrochloric  acid  can  be  added  to  300  mils  of  distilled  water  in  case  a 
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Fig.   191. — Distilled  water  container  with  accurately  fitted  ground  cover  and  cap. 

stock  solution  is  desired;  however,  this  is  not  to  be  recommended  over  the  dis- 
tilling of  the  water  daily. 

Container  for  Ringer  Solution. — If  a  stock  Ringer  solution  is  to  be  em- 
ployed, a  flask  similar  to  that  for  distilled  water  can  be  used,  and  the  same 
requirements  are  necessary  here  as  those  already  given. 

Glass  Graduate. — A  15-mil  glass  graduate  is  a  convenient  and  useful  ac- 
cessory. An  accurate  amount  of  the  vehicle  can  be  measured,  in  ease  a  con- 
siderable quantity  of  the  ajiesthetizing  solution  is  to  be  made.     (See  Fig.  192.) 

Anesthetic  Tablet  Dissolving  Cups. — Anesthetic  dissolving  cups  made  of 
porcelain  arc  couxenicnt  and  useful  in  preparing  the  injecting  solution.  The 
three-  and  ten-mil  sizes  are  ideal.  In  case  a  small  amount  of  the  solution  is 
desired,  the  three-mil  cup  is  employed,  while,  with  a  larger  amount,  the  ten-mil 
cup  is  used.  The  cups  are  held  by  means  of  handles  which  are  made  of  nickel- 
plated  twisted  wire.  It  has  been  found  that  the  porcelain  cups  are  often  in- 
accurately graduated,  in  fad,  there  may  he  a  variation  of  from  1  to  6  mils. 
Such  inaccuracy  in  gradiuition  slioiild  not  be  tolerated  because  it  is  impossible 
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to  prepare  an  isotonic  Ringer  vehicle.     The   writer  employs  an  accurately 
graduated  pipette  which  is  shown  in  Fig.  218-i^, 

Anesthetic  Cup  Dissolving  Stand  with  Alcohol  Lamp.— An  anesthestic 
cup  dissolving  stand  Avith  alcohul  lamp  is  convenient  for  holding  the  three-  or 


J'ig.   192. — Flask  with  cotton  stopper  which   may  be   employed  for  distilled   water.      The   graduates  are   used 
for  measuring  a  large   quantity  of  solution. 


Tig.  193.— Chemical  porcelain  receptacle  which  mav    ue  employed  for  preparing  a  large   quantity  of  injecting 

solution. 


ten-mil  receptacle  during  the  process  of  boiling  the  distilled  water.     (See 'Fig. 
195.) 

Test  Tubes. — Test  tubes  are  very  convenient  to  have  among  the  armamen- 
tarium.    They  may  be  used  for  sterilizing  needles  or  other  small  appliances 
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by  means  of  boiling ;  also  for  retaining  sterile  distilled  water  for  cleaning  the 
syringe  after  it  is  removed  from  the  antiseptic  solution. 

Sterilizing  Jar. — A  sterilizing  jar  of  sufficient  size  is  employed  for  keeping 
the  block  anesthesia  appliance   sterile   and  ready  for  immediate   use.      (See 


Fig.   194. — Illustrating  the  3  and  10  mil  local  anesthetic  dissolving  cups,  also   iodin  receptacle  and  applicator. 


Fig.  194-A. — Anesthetic  tablet  dissolver  and  sterilizer.  This  electric  device  equipped  with  auto- 
matic switch  contains  2  receptacles,  in  which  distilled  water  is  sterilized.  The  distilled  water  in  one  re- 
ceptacle is  used  for  cleaning  the  syringe  and  needle  after  being  removed  from  the  antiseptic  solution  in 
sterilizing  jar.  The  other  receptacle  is  accurately  graduated  and  holds  10  mils  which  is  employed  for  pre- 
paring the  injecting  solution.     (Designed  by  the  author.) 
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Figs.  166-.1,  197  and  198.)  Tlio  lid  and  t(ip  of  tlic  jar  are  ground  to  fit  each  other, 
to  jDrevent  evaporation  of  tlie  aiitiseplie  solution  and  to  keep  out  dust  and 
other  debris.  One  of  these  sterilizing  jars  contains  a  metal  stand,  "while  the 
other  contains  a  porcelain  raeh'  for  the  purpose  of  suspending  the  various 
appliances  in  the  antiseptic  solution. 


Fig.    194-B. — Anesthetic    tablet    dissolver    for    preparing    the    injecting    solution    using    10    mil    porcelain    cup. 
Device  is  equipped  with  automatic  electric  switch.      (Designed  by  the  author.) 


The  following  appliances  should  be  suspended  in  the  solution  and  ready 
for  immediate  use : 

1 —  2-mil  syringe  for  hypodermic  medication. 

1 —  5-mil  glass  syringe  for  certain  deep  block  injections. 

2 —  2-mil  combination  metal  glass  syringes  for  block  injections. 
3  artery  forceps. 

1  surgical  scissors. 

1  lancet. 

1  cotton  pliers. 

1  intraosseous  outfit. 

Bone  burs,  broaches,  and  extra  needles. 
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Fig.    ]93. — Adjustable   metal   stand   for    retaining   the    dissolving   cups    during  preparation    of   the    injecting 

solution. 


Fig.  196. — Jeweler's  lamp  which  is  a  convenient  appliance  for  quickly  sterilizing  the  local  anesthetic  vehicle. 
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The  Sterilizing  Solution. — An  efficient  ;in1iseptic  solution  is  placed  in  the 
sterilizing  jar  i'or  keeping  the.  instruments  in  a  sterile  condition  and  ready 
for  immediate  use.  The  sterilizing  jar  should  contain  about  one  and  a  half 
liters  (1500  c.c.)  of  the  solution,  as  this  amount  will  extend  near  the 
rack  which  holds  the  appliances.  An  antiseptic  solution  composed  of  70 
parts  of  alcohol  and  30  parts  glycerine  has  been  employed  considerably  as 
a  sterilizing  medium.     The  addition  of  glycerin  to  the  alcohol  Avill  keep  the 


Fig.   157. — Sterilizer  which  contains  antiseptic   solution   into   which   the   block  anesthesia   armamentarium   is 

suspended   by   a   porcelain    rack. 
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syringes  in  better  Avorking  condition.  This  solution  is  rapidly  passing  into 
disfavor  because  a  number  of  cases  injected  have  resulted  in  iDrolonged  or 
partial  anesthesia  of  the  parts  blocked  due  to  contamination  of  the  anesthetiz- 
ing solution. 

The  alcohol-gl3'cerin  solution  has  the  following  disadvantages: 

1.  It  is  not  an  efficient  germicide. 

2.  If  any  of  the  solution  is  retained  in  the  syringe  and  is  injected  with 
the  anesthetic,  a  numbness  or  partial  prolonged  anesthesia  may  result. 

There  is  no  question  but  that  block  anesthesia  has  been  wrongly  con- 
demned in  some  cases  in  which  anesthesia  or  prolonged  numbness  of  the  part 
followed  the  operation.    No  doubt  many  times  the  assistant  or  even  the  oper- 


Fig.   198.- 


-Sterilizer   containing   metal   stand   for   retaining  appliances    in    antiseptic   solution. 

Dr.  Thoma.) 


(Designed  by 


ator  himself  has  not  used  due  diligence  in  removing  every  trace  of  the  alcoholic 
solution  from  the  plunger  and  barrel  of  the  syringe,  before  the  anesthetizing 
solution  was  drawn  into  the  syringe.  If  alcohol  is  employed  as  an  antiseptic 
solution,  every  trace  should  be  removed  by  cleaning  the  plunger  and  barrel 
in  sterile  distilled  water.  An  inexpensive  and  convenient  antiseptic  which  an- 
swers all  practical  purposes  is  the  following : 


Gm.   or   Mil 


^ 


20 


Plienol   (C.P.) 
SiodJum  biltoi'iite 
Glycerin 

Peppermint  water 
Distillcil   water   q.s.    ad 
Mi  see. 

Use  in  Ktcrilizino-  j-ii'  «.v  ant/iscptic. 
Note:     Upon  standing  tliis  solution  will  assume  a  pinkish  color  due  to  the  phenol.     However, 
the  change  in  color  does  not  reduce  its  antiseptic  qualities. 


200 

30 

1500 


Sifj. 
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Tray  for  Reserve  Tablets,  Needles,  Etc. — A  small  porcelain  or  glass  tray 
is  eonveiiieiit  for  retaining'  reserve  needles,  tablets  and  other  accessories.  The 
tablets  should  he  protected  from  air,  light,  heat,  and  moisture,  as  any  one  of 
these  agents  will  cause  disintegration.  The  tubes  containing  the  anesthetic 
tablets  should  always  be  kept  well  stoppered  so  as  to  exclude  air  and  prevent 
contamination.     (See  Fig.  199.) 

Arkansas  Stone  Mounted  on  Mandrel. — An  Arkansas  stone  is  used  to 
sharpen  the  needles  when  they  become  dull.    A  stone,  at  least  2i/2  centimeters 


/■ 


Fig.    199. — Receptacles    for    accessories. 

in  diameter,  should  be  emj)loyed,  which  will  give  the  needles  the  proper  bevel. 
A  gold  file  can  also  be  employed,  but  it  is  not  so  efficient  or  convenient  as  the 
Arkansas  stone;  besides,  it  is  rather  difficult  to  hold  the  needle  at  the  proper 
angle  with  the  file  during  the  process  of  pointing.  A  dull  needle  inflicts  pain 
and  if  the  point  is  bent  it  has  a  tendency  to  deflect  the  course  of  the  needle 
during  its  passage  through  the  tissues,  which  may  result  in  failure.  The 
needles  should  not  contain  a  long  sharp  point  and  bevel.  The  object  of  a  short 
bevel  is,  first,  it  is  more  difficult  to  enter  an  artery ;  second,  a  long  point  is  easily 
bent.  (Fig.  178  shows  the  right  and  wrong  way  of  beveling  needles.) 
The  author's  method  of  sharpening  needles  is  shown  in  Fig.  183. 


Fig.    200. — Arkansas   stone   for   sharpening  needles. 

Receptacle  for  lodin. — A  glass  or  porcelain  receptacle  is  employed  for  the 
iodin  which  is  used  as  the  germicidal  solution  for  preparing  the  tissue  before 
injection.  It  is  applied  to  the  tissue  with  a  wooden  applicator.  The  germi- 
cidal solution  contains  equal  parts  of  7  per  cent  tincture  of  iodin  and  ethyl 
alcohol.    (See  Fig.  194.) 

Wooden  Applicators. — Small  wooden  applicators,  about  six  inches  in 
length,  are  used  to  apply  the  iodin  solution  to  the  tissue.    Fig.  220  show^s  the 
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wrapping  of  the  cotton  around  the  applicator.     After  the  cotton  is  wrapped 
around  the  end  of  the  Avooden  applicator,  it  should  assume  the  shape  of  a  cone. 
Artery  Forceps. — Artery. forceps  are  almost  indispensaljle  for  block  anes- 
thesia work.     A  piece  of  gauze,  about  live  inches  square,  is  folded  with  the 


Fig.   201. — An  artery  forcep  which   is  long  and   narrow  is   employed  to   retain  the   gauze   or   cotton   pack   for 
drying   the    tissues    prior    to    applying    the    germicidal    solution    for    the    needle. 


Fig.    202. — Small-size    artery    forceps,    which    are    convenient    in    oral    surgery    operations. 


Fig.    20.T. — The    Mayo    surgical    scissors. 
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edges  turned  inward  (see  Fig.  219),  is  held  by  an  artery  forceps  and  is  used 
to  remove  the  saliva  and  mucus  from  the  tissue  before  the  germicidal  solution 
is  applied.  Two  or  three  pieces  of  gauze  should  be  applied  to  the  part  to 
render  the  tissue  as  dry  as  possible.  The  gauze  is  held  firmly  by  the  artery 
forceps,  which  is  superior  to  cotton  pliers. 


Fig.    204. — Surgical   scissors.      (Designed   by   Dr.    George    Winter.) 


Q 


Fig.    205. — Intraosseous    double-bladed    lancet    and    retractor.      (Designed    by    the    author.) 


Fig.    206. — Intraosseous   template   or   guide.      (Designed    by    the    author.) 


Intraosseous  Outfit. — The  intraosseous  outfit,  which  has  been  designed  for 
producing  diploic  anesthesia,  consists  of  the  following  instruments : 
Intraosseous  double-bladed  lancet  and  retractor. 
Intraosseous  guide. 
Intraosseous  drill. 
Intraosseous  needles.     (Nos.  1  and  7.) 
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Needle  Extension  Hub. — The  needle  extension  hub,  as  illustrated  in  Fig. 
208,  is  used  in  the  blocking  of  the  pharyngeal  plexus  which  is  one  of  the  deep 
block  injections  for  tonsillectomy.  This  extension  hub  is  about  three  inches  in 
length.  Without  an  extension  it  is  impossible  to  reach  the  posterior  region  of 
the  oral  cavity  without  inserting  the  greater  part  of  the  syringe  into  the  pa- 
tient's mouth. 

Local  Anesthetic  Tablets. — The  reader  is  referred  to  Chapters  XIV,  XV, 


Fig.  207. — I,  Intraosseous  bibevel  drill,  13  millimeters  in  length,  which  is  a  fraction  smaller  than  the 
needle;  2,  Intraosseous  needle,  which  is  10  millimeters  in  length  and  a  fraction  larger  than  the  drill.  (De- 
signed by  the  Author.) 

and  XVI.     If  a  stock  Ringer  solution  is  to  be  employed  as  a  vehicle,  it  is 
necessary  to  use  at  least  two  kinds  of  tablets,  which  are  as  follows : 

1.  Ringer  tablets. 

2.  Tablets,  containing  the  anesthetic  and  vaso-constricting  agent,  adrenalin 
or  synthetic  suprarenin.     (See  Chapter  XIX.) 


l'"ig.    208. — Tonsillar    extension   hub    employed    for    the   deep    block   injections   for    tonsillectomy.      (De- 
signed  by   the   Author.) 


Another  method  of  preparing  the  injecting  solution  is  to  employ  the  fol- 
lowing: 

1.  Ringer  tablets. 

2.  Tablets  containing  only  the  anesthetic. 

3.  Stock  solution  of  1:1000  adrenalin  chlorid. 

Another  method  of  preparing  the  injecting  solution  is  to  employ  the  fol- 
lowing: 

1.  Ringer  tablets. 

2.  Tablets  containing   only   llie   anesthetic. 

3.  Tablets  containing  1/1600  grain  adrenalin  or  synthetic  suprarenin. 
Note. — Tablets    containing'    (lirfereiit    amounts    of    the    vaso-constricting 

agent  adrenalin   or  syntbdif  siiprjirfiiiii   can   be  secured.     In  most  cases  one 
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tablet  is  added  per  each  mil  of  the  solution,  but  if  a  more  prolonged  anesthesia 
is  desired  tAvo  tablets  are  added  to  each  three  mils. 

The  author's  method  of  preparing  the  injecting  solution  is  to  employ: 

1.  Freshly  distilled  sterile  water. 

2.  Procain-suprarenin-Ringer  tablets.  One  tablet  is  added  per  mil  of 
sterile  distilled  water.  (See  Chapter  XX  on  "Detailed  Technic  for  Preparing 
the  Injecting  Solution.") 


CHAPTER  XIX 

THE  LOCAL  ANESTHETIC  VEHICLE 

The  injecting  solution  employed  in  the  various  forms  of  local  anesthesia 
demands  thoroughness  of  technic  in  its  preparation. 

Each   of  the   following  subjects  will   be   considered   separately: 

(Distilled  water. 
Ringer  solution 
Normal  saline  solution. 

2.  The  Isotonic  Solution. 

3.  The  Hypotonic  Solution. 

4.  The  Hypertonic  Solution. 

Distilled  Water  as  the  Vehicle. — Distilled  water,  without  the  addition  of 
Einger  constituents  is  not  employed  as  a  vehicle  because  it  is  hypotonic.  The 
injection  of  distilled  water  for  the  production  of  peridental,  submucous,  or 
subperiosteal  anesthesia,  does  not  make  such  a  vast  difference,  but  when  a 
large  quantity  of  solution  is  injected  by  the  block  anesthesia  method,  nothing 
but  an  isotonic  vehicle  should  be  employed.  Distilled  water  is  not  isotonic 
Avith  the  cell  content,  and  when  injected  will  cause  expansion  of  the  tissue 
cells.  This  change  not  only  takes  place  in  the  tissues  themselves,  but  also 
in  the  erythrocytes.  This  is  one  of  the  factors  Avhich  causes  postoperative 
pain.    (See  Chapter  XXXV  on  Postoperative  Complications  and  Treatment.) 

Our  teachings  in  physiology  and  the  evidence  resulting  from  research 
accomplished  hy  numerous  investigators  are  conclusive  proof  that  none  other 
than  an  isotonic  vehicle  should  be  emploj^ed. 

Striking  evidence  of  the  swelling  of  the  tissue  cells  and  the  hemolysis 
Avhich  may  take  place  when  distilled  water,  or,  in  other  words,  a  hypotonic 
solution,  is  injected,  is  to  add  a  small  amount  of  blood  and  distilled  water  to 
a  microscopic  slide.  Examine  under  the  microscope.  This  examination  Avill 
reveal  the  erythrocytes  becoming  larger  until  the  membrane  actually  breaks 
and  alloAvs  the  hemoglobin  to  escape.  This  is  due  to  the  destruction  of  the 
osmotic  balance.  (See  Fig.  211.)  Pui-e  distilled  water  should  be  used  in  pre- 
pai'ing  the  injecting  solution.  Tap  water  should  never  be  employed  as  it 
may  contain  such  iiii]iui'ities  as  sodium,  potassium,  iron,  magnesium,  or  bac- 
teria, and  wlicn  rhilicatc  compounds  are  added,  such  as  sujirarenin  or 
procain,  chemical  change  is  liable  to  occur  which  may  alter  the  desired  thera- 
peutic effect.  The  commercial  distilled  water,  as  obtained  from  the  drug 
store,  may  be  secured  from  the  ice  plant  or  laundry,  which  does  not  insure 
either  purity  or  sterility  l)y  any  means.     When  the  operator  secures  distilled 
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water  from  his  local  druggist  it  is  dis])e]ised  in  an  ordinary  glass  l)ottle,  and 
in  niaii}^  cases  it  is  kept  for  an  indefinite  period  of  time,  witli  dust  collecting 
around  the  cork.  Distilled  water,  which  is  kept  indefinitely  will  undergo 
disintegration  from  the  chemical  constituents  of  the  glass,  such  as  lead,  chro- 
mium, alkalies,  etc.  It  is  also  changed  by  light,  bacteria,  etc.  On  aging  a  sedi- 
ment and  flocculent  deposits  are  seen  in  the  solution.  It  has  been  proved  by 
many  operators  that  a  local  anesthetic  solution  prepared  from  stale  distilled 
water  is  far  more  irritating  to  the  tissues  than  one  prepared  from  freshly  dis- 
tilled water.  The  ideal  way  for  the  operator  to  obtain  distilled  Avater,  and 
make  sure  of  its  purity,  is  to  own  his  stilland  prepare  a  small  quantity  at 
least  every  other  day,  which  should  be  kept  in  an  alkaline-free  container  (see 
Figs.  191  and  192).  * 

Ringer  Solution  as  the  Vehicle. — Years  ago  Ringer  proved  the  presence  of 
sodium,  potassium,  and  calcium  chlorids  in  the  blood  following  extensive 
experiments,  and  since  he  presented  his  findings  to  the  profession.  Ringer 
solution  containing  the  constituents  has  been  almost  exclusively  employed  in 
preparing  a  scientific  local  anesthetic  solution.  He  found  that  bj"  feeding  an 
isolated  frog's  or  terrapin's  heart  with  normal  salt  solution  it  would 
continue  beating  for  a  considerable  time,  but  the  beats  soon  became  weaker 
and  gradually  ceased.  The  solution  he  employed  was  .7  per  cent  sodium 
chlorid.  He  also  found  by  removing  the  heart  from  the  .7  per  cent  normal 
saline  solution  after  the  beats  became  weak,  and  immersing  it  in  a  so- 
lution containing  the  proper  amounts  of  sodium,  potassium,  and  calcium 
chlorids,  it  would  immediately  and  vigorously  increase  the  beat  and  the  heart 
Avould  continue  to  beat  for  many  hours.  When  the  three  chlorids  are  added 
to  sterile  distilled  water  in  the  proper  proportion,  the  product  is  known  as 
Ringer's  solution.  The  quantity  of  the  three  chlorids  varies  slightly  with 
different  individuals.  The  amounts  which  i3roduce  the  greatest  action  on  the 
heart  of  a  terrapin  or  frog  are  as  follows : 

Sodium  chlorid  0.7 

Calcium   chlorid  '     0.025 

Potassium  chlorid  0.03 

It  has  also  been  shown  that  the  mammalian  heart  is  greatly  stimulated 
and  can  be  kept  beating  for  several  hours  when  fed  with  a  physiologic,  isotonic 
Ringer  solution.  In  addition  to  Ringer's  experiments  Loche  added  wonderfully 
to  the  subject,  and  the  accomplishments  of  these  two  investigators  have  resulted 
in  increasing  the  efficiency  of  injecting  solutions  for  local  anesthesia  and  for  the 
treatment  of  collapse  and  shock. 

Considerable  experimental  work  was  done  with  the  isolated  mammalian 
heart  with  various  percentages  of  the  ingredients,  and  the  mixture  which  has 
been  recommended  by  both  Loche  and  Ringer  consists  of  the  following: 

Sodium  chlorid  0.9 

Calcium   chlorid  0.024 

Potassium    chlorid  0.042 

Sodium  bicarbonate  0.02 

Dextrose  0.1 
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They  were  able  to  keep  the  mammalian  heart  beating  for  many  hours 
by  feeding  it  with  the  above  compound.  Dextrose  was  found  to  be  utilized 
by  the  heart  as  it  disappeared  from  the  solution  in  which  the  heart  was 
immersed.  It  was  also  found  that  sodium  bicarbonate  increased  the  effective- 
ness of  the  solution,  but  was  not  considered  as  an  essential  constituent.  So- 
dium, potassium,  and  calcium  chlorids  cannot  be  added  at  random,  neither 
can  other  salts  be  employed.  It  has  been  proved  that  the  three  above-named 
chlorids  in  the  proper  proportions  exert  a  very  important  part  in  the  pro- 
duction of  the  rhythmical  beat  of  the  heart,  and  experiments  have  proved  that 
all  three  chlorids  have  their  specific  role.  Their  presence  is  absolutely  essential 
in  the  proper  proportion  for  heart  activity. 

There  has  been  more  or  less  controversy  among  many  investigators,  with 
reference  to  the  definite  role  played  by  each  one  of  the  salts.  The  normal  os- 
motic pressure  of  the  blood  is  more  or  less  dependent  upon  the  presence  of 
sodium  chlorid.  A  normal  salt  solution  which  contains  only  sodium  chlo- 
rid  is  not  sufficient  to  maintain  various  properties  and  normal  composition  of 
the  various  tissues  as  it  only  contains  sodium  chlorid,  which  is  only  one  of 
the  chlorids  composing  the  modified  Ringer  formula. 

In  a  Ringer  solution  the  sodium  chlorid  breaks  up  into  sodium  and  chlorin 
ions,  and  in  addition  to  being  the  principal  factor  in  maintaining  osmotic 
pressure,  it  performs  a  special  role  in  the  origination  and  maintenance  of  the 
automatic  beat  of  the  heart. 

The  calcium  chlorid  breaks  up  iiito  calcium  and  chlorin  ions.  It  acts  upon 
the  heart  muscle,  producing  contractilitj^  and  irritability.  If  calcium  is  added 
in  an  amount  greater  than  that  of  either  sodium  or  j)otassium,  it  will  pro- 
duce what  is  known  as  a  tonic  contraction  or  calcium  rigor,  but,  when  added 
to  sodium  and  potassium  chlorids  in  the  proper  proportion,  it  is  a  stimulant. 

The  potassium  chlorid  breaks  up  into  potassium  and  chlorin  ions  and  acts 
upon  the  heart  muscle  which  promotes  relaxation  and  exercises  the  power  of 
regulating  the  rate  of  beat.  It  will  be  seen  from  the  above  that  all  three 
chlorids  have  their  specific  functions. 

If  only  a  small  amount  of  the  local  anesthetic  solution  is  injected,  as 
was  practiced  years  ago  by  the  peridental,  submucous,  and  subperiosteal  meth- 
ods, the  small  amount  injected  would  make  very  little  difference  as  to  whether 
or  not  it  Avas  isotonic.  In  block  or  infiltration  anesthesia  it  is  quite  different,  as 
considerable  solution  is  injected,  and  it  is  necessary  that  the  vehicle  conform 
to  the  physical  laws  and  functions  of  the  living  tissue  cells. 

Witib  the  advent  of  deep  hlork  anesthesia  and  the  i)ifiltration  or  regional 
methods,  the  prohlems  confroniin<j  the  operator  are  entirely  different  from 
those  encountered  years  ago.  A  Jarrje  quantity  of  solution  injected  into  the 
delicate  tissues  must  conform  as  nearly  as  possible  to  the  lissue  fluids  and  hlood, 
to  prevent  tissue  changes,  which,  cause  soreness,  swelling,  and  postoperative  pain. 
A  properly  prepared  Ringer  solution  has  the  same  osmotic  halance  as  the  tissue 
juices  and  hlood,  and  when  properly  injected,  no  tissue  rlianges  taJce  place.  'The 
solution  is  slowly  ahsorhed,  vilh  vo  irritation  or  aftrr-pain.     Tlw  fact  lias  been 
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proved  hij  linndreds  of  operators  in  practice  and  in  the  clinic  that  Ringer  solu- 
tion is  superior  to  normal  sali)ie  solution,  {sodium  cltlorid)  as  a  veliicle  in  local 
anesthesia. 

There  are  two  ways  of  preparing  Ringer  solution.  One  method  is  to  prepare 
a  stock  solution,  and  the  other  method  is  to  prepare  it  at  the  time  of  injection. 
Stock  Einger  solution  is  not  preferable,  inasmuch  as  it  is  an  excellent  cul- 
ture medium  for  bacteria,  especially  at  the  temperature  of  the  office.  A  stock 
solution  upon  examination  will  reveal  floccular  deposits,  fungi  and  other 
deleterious  material.  The  serious  drawback  in  employing  a  stock  Ringer 
solution  is  the  necessity  of  boiling  it  for  several  minutes  to  insure  its  sterility, 
but  after  it  is  subjected  to  boiling  for  several  minutes  it  is  changed  to  a 
hypertonic  solution,  due  to  the  evaporation  during  the  process  of  boiling. 
This  fact  was  first  called  to  the  author's  attention  by  Professor  W.  D.  Zoeth- 
out,   physiologist,   during    experimentations   in   the   physiological   laboratory. 


Fig.   209. — Experiments   with   hypotonic   and   hypertonic   solutions. 

In  each  test  tuise  was  placed  three  mils  of  blood.  To  Tube  1  seven  mils  of  sterile  distilled  water 
(hypotonic)   was  added  which   quickly   destroyed    (hemolysis)    the   red  blood   corpuscles. 

To  Tube  2  seven  mils  of  an  isotonic  (1.30  per  cent)  solution  was  added  which  caused  the  erythro- 
cytes to   collect  in  the   bottom  of  the  tube.     Microscopic   examination   showed   cells   to   be   normal. 

To  Tube  3  seven  mils  of  a  hypertonic  (1.70  per  cent)  solution  was  added  which  caused  a  rapid 
contraction   and   crenation   of   the   erythrocytes. 

To  Tube  4  seven  mils  of  a  hypertonic  (2.55  per  cent)  solution  was  added  which  caused  a  more 
rapid  and  greater  destruction  by   crenation  of  the   red   cells   than  the    1.70  per  cent  solution   in   Tube    3. 

Ringer  constituents  were  employed  in  Tubes  2,  3  and  4.  The  hypertonic  solutions  were  obtained 
by   boiling   the    Ringer   vehicle. 

All   four  of   the   tubes   were   prepared   and   centrifuged   at   the   same   time. 

and  was  the  cause  of  extensive  experimental  work  being  done  which  has  re- 
sulted in  the  elimination  of  the  stock  Ringer  solution. 

Action  of  the  Hypo-,  Iso-,  and  Hypertonic  Solutions  on  Blood,  Muscle  and 
Nerve  Tissues.— (This  joint  work  of  Dr.  Ira  G.  Nichols,  Dr.  J.  F.  Corbett,  and 
the  author,  was  carried  out  in  the  Department  of  Experimental  Surgery  of  the 
University  of  Minnesota.)     (See  Figs.  209  to  218  E.) 

We  learn  in  bacteriology  that  to  thoroughly  sterilize  a  solution,  it  must 
be  boiled  for  15  minutes  on  three  consecutive  days,  and  if  this  was  done  with 
Ringer  solution  a  large  quantity  would  be  lost  in  evaporation  wdiich  would 
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destroy  its  isotonic  value.  However,  if  care  is  taken  it  is  not  necessary  to  ad- 
here to  the  laws  laid  down  in  bacteriology,  for  if  Ringer  solution  is  retained 
in  a  properly  stoppered  glass  receptacle,  boiling  for  four  or  five  minutes  will 
kill  ordinary  pathogenic  bacteria.  In  boiling  the  solution  for  four  or  five  min- 
utes several  mils  are  lost,  thereby  creating  a  hypertonic  solution  which  will 
not  conform  to  the  phj'siologic  laws  and  function  of  the  living  cells  when 
deposited  in  contact  with  them.  The  author  regards  this  as  one  of  the  chief 
factors  in  the  production  of  postoperative  pain. 

Some  operators  prepare  the  injecting  solution  from  an  old  stock  Ringer 
solution  which  is  absolutely  unscientific.  After  Ringer  solution  has  been  pre- 
pared for  several  days,  a  sediment  and  flocculent  deposit  is  seen  floating  in 
the  container.  Decomposition  is  also  augmented  by  light,  bacteria,  and 
chemical  compounds  in  the  glass  container,  such  as  lead,  chromium,  alkalies, 
etc. 

The  writer's  method  for  making  a  fresh  Ringer  solution  is  to  add  one 
tablet  (containing  the  proper  amount  of  anesthetic  agent,  vaso-constricting 
agent,  and  Ringer's  constituents),  to  each  mil  of  freshly  distilled  water,  which 
has  been  rendered  sterile  by  boiling.  Any  amount  of  solution  may  be  prepared 
and  the  percentage  of  isotonicity  and  sterility  is  definitely  known.  If  it  is  de- 
sired to  prepare  a  stock  Ringer  solution.  Ringer  tablets  are  employed  which 
contain  the  following: 

I^     Sodium  chloiicl  0.050 

Calcium  clilorid  0.00-1 

Potassium   chlorid  0.002 

Sig.:     Dissolve  ten  tablets  in  100  mils  of  sterile  distilled  Avater  to  make  a 
stock  Ringer  solution. 

If  the  solution  is  kept  on  hand  as  a  stock  solution,  it  must  be  boiled  sev- 
eral minutes  before  the  anesthetic  tablets  are  added  to  insure  sterility. 

Normal  Saline  Solution. — Normal  saline  solution  is  prepared  from  sterile 
sodium  chlorid  and  freshly  distilled  sterile  water.  Tablets  containing 
16-%  grains  of  sodium  chlorid  (C.P.)  are  employed.  One  tablet  dissolved  in 
four  ounces  makes  a  normal  salt  solution. 

The  following  proportions  are  employed: 

Gm.  or  mil 


li      Sodii  cliloridi  (C.P.)  2 

Acidi  hydrocliloridi  0 

Aquae  destilluta;  ."JDO 


00 
06 
00 


Xoi'iiiril  sjiliiic  solution,  as  a  vehicle,  is  iiifci'ioi'  lo  an  isotonic  Ringer 
soliilion  lu'caiisc  i1  docs  iiol  contain  calcium  and  potassium  clilorids.  Ringer 
soluti(jJi  augments  1he  action  oftlie  local  ancstlictic,  stimidates  absorption,  and 
is  a  nonirritant  to  the  mc^st  delicate  tissues.  lience,  postoperative  pain  from 
this  source  is  avoided.     These  facts  are  well  known  to  experienced  operators. 

The  Isotonic  Solution.-  An  isotonic  b'in^cr  soliilion  possesses  the  same 
osmotic  pi-cssiifi'  as  the  tissue  lliiids  and  hlood  and  docs  not  disturb  the  osmotic 
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l)alaiice  between  the  tissue  cells.  Local  anesthetic  solutions,  therefore,  should 
be  physiologically  isotonic  to  prevent  tissue  cell  changes  and  postoperative 
pain.  A  physiologic  isotonic  solution,  when  injected  into  the  tissue,  conforms 
to  the  physical  laws,  physiologic  properties  and  functions  of  the  living  cells, 
and  no  abnormal  changes  are  produced.     (See  Figs.  210,  218-/>,  and  218-E.) 

The  Hypotonic  Solution. — An  isotonic  solution,  which  has  been  diluted, 
l)ecomes  a  h.ypotonic  solution,  because  it  does  not  contain  the  proper  amounts 
of  sodium,  potassium,  and  calcium  chlorids.  When  a  solution  of  this  character 
is  injected,  it  causes  a  swelling  of  the  tissue  cells,  because  the  fluid  of  the 
tissue  cells  is  of  higher  osmotic  pressure.     (See  Figs.  211,  215,  and  218-A.) 

This  swelling  of  the  cells  and  erythrocytes  may  proceed  to  the  point  of 


Fig.  210. — Microscopical  view  (950  x)  of  normal  red  blood  corpuscles  which  have  been  placed  in  a 
physiologic,  isotonic  Ringer  vehicle.  The  cells  are  normal  in  size  and  their  rounded  edges  are  distinctly 
shown.  No  change  has  taken  place  from  the  fact  that  they  are  contained  in  a  Ringer  vehicle  which  is 
physiologically  isotonic.  A  local  anesthetic  solution  should  possess  this  important  factor.  One  white  blood 
corpuscle   is   seen   to   the   left   of   the   center    of   the   field. 


rupture  of  the  cell  membrane  which  is  easily  demonstrated  by  the  microscope. 
This  process  is  called  hemolysis  when  applied  to  the  erythrocytes  of  the  blood. 
The  Hypertonic  Solution. — A  hypertonic  solution  is  one  which  contains  an 
overamount  of  the  chlorids,  or,  in  other  words,  it  is  more  concentrated  than 
the  isotonic  solution.  When  such  a  solution  is  injected  into  the  tissues  it  dis- 
turbs the  osmotic  balance  in  the  tissue  cells  because  it  exerts  a  higher  osmotic 
pressure.  When  injected,  it  rapidly  absorbs  water  from  the  tissue  cells  until 
the  osmotic  pressure  is  equalized.  A  hj'pertonic  solution  is  created  when  a 
stock  Ringer  solution  is  boiled  for  several  minutes  in  order  to  render  it  sterile. 
The  walls  which  surround  the  various  cells  are  semipermeable  membranes 
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Fig.  211. — Microscopical  view  (950  x)  of  red  blood  corpuscles  which  were  placed  in  a  hypotonic  (dis- 
tilled water)  vehicle.  The  cells  are  anemic  and  swollen  due  to  absorption  of  water.  Some  of  the  cell 
membranes    have    ruptured    due    to    absorption   and    distension. 


Fig.    212. — Microscopical    view    CJSO    \)    of    red    blood    corpuscles    which    were    jilaced    in    an    isotonic 
Ringer  solution   at  a  temperature   of   130°    F.,   which   has  caused  great  destruction   to   the   red   blood  corpus- 


cles due  to  heat  above  body  temperature 
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Fig,  213. — Microscopical  view  (950  x)  showing  destruction  of  red  blood  corpuscles  which  were 
placed  in  a  hypertonic  solution,  prepared  by  boiling  a  stock  Ringer  solution  four  minutes.  Every  cell  in 
the  field  clearly  shows  an  irregular  outline,  contraction  and  crenation  caused  by  the  cell  content  being 
absorbed  by  the   hypertonic  vehicle  to   which   they   were    subjected.      This  process   is   known   as   crenation. 


Fig.   214. — Microscopical   view    (500  x)    of   a   longitudinal   section    of   normal   voluntary   muscle    of    a 
rabbit.     The  various  muscle  stria  and  nuclei  are  clearly  shown. 
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Fig.  215. — Microscopical  view  (500  x)  of  a  longitudinal  section  of  voluntary  muscle  of  a  rabbit. 
The  section  was  removed  24  hours  after  injecting  a  hypotonic  (sterile  distilled  water)  solution.  The 
muscle  fibers  and  cells  are  greatly  distended  and  swollen,  the  tissue  is  edematous  due  to  the  excessive 
absorplion. 


l" 


Fig.  216. — Microscopical  view  (SCO  x)  of  longitudinal  section  of  voluntary  muscle  of  rabbit.  Spec- 
imen taken  from  same  region  shown  in  Fig.  214,  after  being  injected  with  a  hypertonic  (1.8  per  cent) 
solution.  This  section  was  removed  24  hours  after  injecting  the  hypertonic  solution  into  the  muscle. 
The  nniscle  fibers  and  cells  are  contracted  and  a  cloudy  condition  of  the  tissue  is  clearly  shown,  which 
is  due   to  the  hypertonic   solution.     The  stria  have  lost  their   identity. 


THE   LOCAL    ANESTHETIC    VEHICLE 


337 


through  which  the  various  solutions  must  pass.  The  injection  of  a  hypertonic 
solution  is  an  important  factor  in  producing  postoperative  pain.  (See  Figs. 
213,  216,  218,  218-C.) 

Experimental  Tests. — The  author  has  manj^  times  advised  his  students  to 
make  three  tests  which  give  striking  conclusive  evidence  of  the  necessity  of  in- 
jecting only  physiologic,  isotonic  solutions  into  patients  for  the  i^roduction  of 
block  anesthesia.  These  three  simple  tests  are  as  follows :  Take  three  micro- 
scopic slides  and  add  one  minim  of  fresh  blood  to  each,  then  to  slide  No.  1  add  a 
small  amount  of  sterile  distilled  water  which  is  hypotonic;  to  slide  No.  2  add  a 
snicill  amount  of  isotonic  Ringer  solution;  to  slide  No.  3  add  a  small  amount 
of  hypertonic  solution.  Take  2  c.c.  of  Ringer  solution  and  evaporate  down  to 
one-half  c.c.  w^hich  makes  a  hj^pertonic  solution.     Examine  each  slide  under 
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Fig.  217. — Microscopical  view  (450  x)  illustrating  a  cross  section  of  normal  nerve  tissue  from  the 
sciatic  nerve  of  cat.  The  tissue  was  treated  by  the  Cajah  method  in  order  to  bring  out  the  axis  cylinder 
and  neurilemma. 

microscope  and  observe  the  results.  Within  a  few  moments  slide  No.  1,  wdiich 
has  the  hyi3otonic  solution,  distilled  w^ater,  shows  the  erythrocytes  expand- 
ing, becoming  globular  in  shape,  and  many  of  them  will  actually  break,  which 
is  due  to  their  enlargement  as  a  result  of  excessive  absorption.  This  process 
is  called  hemolysis.  (See  Fig.  211.)  Slide  No.  2,  which  contains  the  iso- 
tonic solution,  reveals  nothing  so  far  as  any  destructive  changes  are  concerned, 
but  in  contrast  to  slides  No.  1  and  No.  3,  the  normal  erythrocytes  are  seen  in 
the  solution,  retaining  their  normal  size  almost  indefinitely.  They  retain  their 
normal  shape  and  size  until  external  influences,  such  as  air,  cause  them  to 
undergo  disintegration  (see  Fig.  210).  Slide  No.  3,  which  contains  the  hyper- 
tonic solution,  shows  the  erythrocytes  rapidly  changing  in  form.  Contraction 
is  caused  by  the  hypertonic  solution  which  possesses  a  higher  osmotic '  tension 
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Fig.  218. — Microscopical  view  (450  x)  of  cross  section  of  sciatic  nerve  of  cat.  The  section  was 
taken  from  the  same  region  as  section  shown  in  Fig.  217,  ten  days  after  the  nerve  was  injected  with  a 
hypertonic  (1.2  per  cent)  solution  which  was  prepared  by  boiling  a  stock  Ringer  solution.  This  section 
show.s   proliferation    of    syncytial    cells    of    sheath    of    Schwan    and    increased    intraneural    connective    tissue. 


Fig.   218-/}. — Microscopical  view    (450  x)    of   cross   section   of   sciatic   nerve   of   cat.      The   section   was 
prcj;ared  ten  days  after  the   nerve   was  injected   with   a  Jiypotonic  solution.      Swollen   myelin. 
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Fig.  218-B. — Microscopical  view  (110  x).  Sciatic  nerve  of  cat  was  injected  with  sterile  distilled 
water.  Section  was  made  30  days  following  injection.  Specimen  shows  retnrn  of  tissue  change  to  nor- 
mal.    (See  Fig.  218-A  for  change  that  takes  place  ten  days  following  an   injection  of  hypotonic  solution.) 


Fig.  218C'. — Microscopical  view  (SO  x).  Cross  section  sciatic  nerve  of  cat  which  was  prepared  30 
days  following  injection.  Two  mils  of  Ringer  solution  was  boiled  for  4  minutes  which  reduced  the  vol- 
ume to  1.3  c.c.  giving  a  hypertonic  concentration  3.85  times  isotonicity.  One  mil  (c.c.)  was  injected.  The 
section   shows   round-cell   infiltration    of   the   perinei!iral    connective   tissue   causing   a   permanent   lesion. 
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Fig.  21S-L>. — Microscopical  view  (80  x)  of  cross  section  showing  sciatic  nerve  of  cat.  This  section 
was  taken  from  nerve  at  point  of  injection  six  weeks  following  the  injection  of  2  mils  (c.c.)  of  a  sterile 
physiologic   isotonic   Ringer   solution.      No   change   in   nerve   tissue. 


Fig.  218-/;. — Microscopical  view  HIO  x;  of  cross  section  of  sciatic  nerve  of  cat.  The  nerve  was 
sectioned  30  flays  following  the  injection,  l^  mil  Cc.c.)  of  a  sterile  physiologic,  i.sotonic  procain  suprarenin 
Ringer  solution  was  injecterl  which  consisted  of  2  per  cent  procain,  1/200  per  cent  sujjrarenin  and  Kinger 
constituents.      No  change   in   the  nerve  tissue. 
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tlinii  tlie  e()rj)useular  content  (see  Fig.  21 -3) .  The  liyijertonie  solution  ex- 
tracts water  from  the  cells  which  canses  a  pronounced  contraction,  and  such 
a  process  is  called  crenation.  Such  tissue  change  produces  postoperative  paiji 
which  can  be  avoided  by  employing  an  accurately  compounded  isotonic  Ringer 
solution  in  local  anesthesia. 

It  must  be  remembered  that  a  properly  prepared,  warm,  slowly  injected 
physiologic  isotonic  Ringer  solution  produces  no  change  in  the  tissue  cells;  they 
retain  their  normal  size  and  function,  and  no  irritation  or  postoperative  pain  is 
produced.  The  injection  of  a  hypo-  or  hypertonic  solution  into  the  delicate  con- 
nective tissue  for  the  purpose  of  producing  local  anesthesia  is  poor  practice  and 
unscientific. 


CHAPTER  XX 

DETAILED  TECHNIC  FOR  PREPARING  THE 
INJECTING  SOLUTION 

It  is  essential  that  the  injecting  solution  contain  the  proper  percentages 
of  the  various  drugs  in  order  to  achieve  the  best  results.  The  writer  wishes 
to  emphasize  the  fact  that  not  enough  attention  is  given  by  many  operators 
to  the  preparation  of  the  injecting  solution.  The  local  anesthetic  solution  should 
conform  to  the  laws  and  principles  worked  out  through  scientific  research.  The 
following  claims  are  iii  harmony  with  Braun's  views,  and  in  addition  to  his 
postulates,  the  author  has  added  several  requirements.  The  anesthetizing  solu- 
tion should  possess  the  following  : 

1.  For  block  anesthesia,  the  anesthetic  drug  employed  should  be  far  less 
toxic  than  cocain. 

2.  It  is  always  advisable  to  prepare  a  fresh  solution  at  the  time  of  injection. 

3.  Old  stock  solution  should  not  be  employed. 

4.  Only  pure,  fresh,  sterile,  distilled  water  should  be  used  in  the  prep- 
aration of  the  vehicle. 

5.  The  operator  should  always  know  the  amount  of  the  anesthetic  and  vaso- 
constricting  agent  contained  in  the  tablet  he  is  using. 

6.  The  solution  must  be  sterile. 

7.  The  solution  should  contain  Ringer's  constituents  in  the  proportion 
to  produce  a  physiologic,  isotonic  vehicle. 

8.  The  solution  should  conform  to  the  physiologic  laws  and  functions 
of  the  living  cells. 

9.  The  anesthetic  employed  must  be  readily  soluble  in  the  vehicle. 

10.  The  anesthetic  must  be  capable  of  being  absorbed. 

11.  The  anesthetic  drug  must  produce  no  pain,  tissue  irritation,  or  slough- 
ing, and  must  not  interfere  with  tissue  repair. 

12.  The  anesthetic  drug  must  possess  the  i)roperty  of  being  combined 
with  the  vaso-constricting  agent  adrenalin  or  synthetic  suprarenin  Avithout 
interfering  with  the  therapeutic  action  of  either. 

13.  The  anesthetic  solution  should   be,  at  least,  faii-ly  stable. 

14.  Thf  soluHon  slioiild  c<)\\\h\\\  ouly  consl  it  ueu1s  which  can  be  sterilized 
by  boiling  after  the  proper  number  of  tablets  have  been  added  to  the  vehicle. 

For  injection,  the  strength  of  the  solution  containing  Ringer  constituents, 
the  anesthetic  and  vaso-constricting  agont  (h'pcnds  upon: 

1.  The  physical  fondilion  of  the  ])a1ient. 

2.  The  nature  and  extent  of  tlie  operation. 
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3.  The  amount  of  the  solution  to  be  injected,  and  the  rapidity  Avith  which 
it  is  injected.    (See  Chapters  XIII,  XV,  XVI  and  XXXVI. 

For  the  patient  who  does  not  possess  a  serious  organic  lesion,  or  advanced 
arteriosclerosis,  a  number  of  deep  nerve  blocking  injections  can  be  made,  and 
even  on  patients  who  do  possess  some  pathologic  condition,  considerable  quantity 
of  the  solution  can  be  injected.  (See  Chapters  XIII  and  XXII.)  However,  a 
close  watch  should  be  kept  upon  the  respiration,  blood  pressure  and  pitlse,  and 
upon  the  tirst  indications  of  unfavorable  symptoms  the  injection  of  solution 
should  stop.  The  operator  should  always  see  how  little  solution  he  can  inject  to 
produce  the  desired  results,  and  if  he  ahvays  bears  this  in  mind  and  does  not 
attempt  to  anesthetize  too  large  an  area,  he  will  seldom  meet  with  any  diffi- 
culty. A  1  per  cent  solution  of  procain  will  in  many  cases  be  sufficient  to 
produce  anesthesia,  however,  in  some  cases  the  anesthesia  is  not  profound ;  in 
other  words,  it  is  light  in  character,  which  makes  it  inefficient  for  such  operations 
as  removal  of  the  pulp,  or  the  removal  of  a  badly  impacted  third  molar,  etc. 
The  author  employs  a  2  per  cent  solution  in  practically  all  his  cases  in  oral 
surgery. 

In  preparing  the  injecting  solution  the  operator  must  not  only  consider 
the  toxicity  of  the  anesthetic  drug,  but,  in  addition,  the  toxicity  which  may  arise 
from  the  vaso-constricting  agent,  synthetic  suprarenin  or  adrenalin. 

The  writer  employs  1:1,600  grain  (.00004)  of  suprarenin  per  each  mil  of 
the  injecting  solution  for  practically  all  cases  of  oral  surgery. 

When  we  consider  all  the  factors  involved,  this  is  an  ideal  amount  for  the 
reason  that  a  larger  quantity  of  the  solution  can  be  injected  with  less  chance 
of  producing  toxic  symptoms.  This  amount  of  the  vaso-constricting  agent  main- 
tains a  deep  anesthesia  for,  at  least,  forty-five  minutes,  thus  allowing  the  operator 
time,  in  most  cases,  to  complete  his  operation.  If  the  anesthesia  begins  to  subside 
before  the  operator  has  completed  his  operation,  a  second  injection  can  be  made. 
For  practically  all  purposes,  a  tablet  which  contains  y^  of  a  grain  of  procain 
and  YiQoo  of  a  grain  of  the  vaso-constricting  agent,  synthetic  suprarenin,  is  ideal, 
and  the  operator  will  find  almost  universal  use  for  it  in  block,  terminal,  and  in- 
traosseous methods.  However,  in  many  cases  a  tablet  containing  .00002  gram 
(^200  gr.)  of  suprarenin  is  desirable.     (See  formula  bottom  of  page  258.) 

A  tablet  containing  from  ^1200  to  %oo  of  a  grain  of  adrenalin  or  suprarenin 
will  maintain  anesthesia  which  lasts  in  some  cases  for  several  hours,  and  increases 
the  possibility  of  producing  toxic  symptoms.  (See  page  271  for  toxic  symptoms 
produced  by  adrenalin  and  synthetic  suprarenin.) 

It  is  not  difficult  to  prepare  three  different  strength  solutions,  if  they  are 
desired.    We  shall  use  here  for  illustration  tablets  ' '  T  "  and  ' '  E  "  and  ' '  F. " 

1.  Tablet  '^T"  contains  .00002  grams  (1/3200  grain)  suprarenin  together 
with  .02  grams  of  procain.  This  tablet  added  to  one  mil  of  Ringer  vehicle 
renders  a  2  per  cent  solution  of  procain  and  1 :48,000  solution  of  suprarenin. 
The  vaso-constricting  content  is  low,  which  loAvers  the  suprarenin  toxicity. 
and  the  anesthesia  will  not  be  as  prolonged  as  if  it  contained  more  of  the 
vaso-constricting  content. 
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2.  Tablet  ''E"  contains  the  same  amount  of  procain  as  tablet  "T,"  but 
instead  of  .00002  grams  of  suprarenin,  it  contains  .00005  grams  which  pro- 
duces a  deep  ischemia  and  a  longer  period  of  anesthesia  than  is  produced  by 
tablet  ''T."  One  of  these  tablets  added  to  one  mil  of  Ringer  solution  ren- 
ders 2  per  cent  of  procain  and  1:20,000  solution  of  suprarenin.  This  tablet 
contains  more  than  twice  as  much  of  the  vaso-constricting  agent  as  tablet  ''T." 

3.  Tablet  "F"  contains  no  suprarenin,  but  contains  5/6  gr.  (.05  grams)  of 
procain.  If  a  small  amount  of  the  vaso-constricting  agent  is  desired,  take 
one  "E"  tablet  and  two  ''F"  tablets  and  dissolve  in  six  mils  of  Ringer's  so- 
lution, which  will  give  a  2  jper  cent  solution  of  procain,  and  1/100,000  solution 
suprarenin. 

Method  of  Preparing  the  Injecting  Solution  from  Tablet  "E". — The  de 
sired  amount  of  Ringer  solution  is  placed  in  the  sterile  anesthetic  dissolving 
graduate  from  the  stock  Ringer  flask  and  is  boiled  for  four  or  five  minutes  to  ren- 
der it  sterile.  The  desired  quantity  which  is  to  be  injected  is  retained;  for  ex- 
ample, we  shall  say  five  mils.  Now  add  five  "E"  tablets  which  contain  procain 
.02  gm.  and  synthetic  suprarenin  .00005  gm.  After  the  tablets  are  dissolved,  bring 
solution  to  boiling  point  only,  allow  it  to  cool  and  it  is  ready  for  injection.  This 
solution  contains  2  per  cent  procain  and  1/20,000  solution  of  the  vaso-constricting 
agent,  suprarenin.  If  1  per  cent  solution  of  procain  is  desired,  add  one 
tablet  per  each  2  mils  of  the  vehicle  which  will  also  give  one-half  the  strength  of 
suprarenin  content. 

Preparation  of  solution  from  tablet  "T"  and  other  tablets  containing  only 
the  anesthetic  and  suprarenin  content  is  prepared  in  a  similar  manner  to  that  of 
solution  from  tablet  ''E". 

The  disadvantage  of  boiling  a  stock  Ringer  solution  for  several  minutes 
is  that  its  isotonic  value  is  changed,  and  a  hypertonic  solution  is  created  due 
to  evaporation  of  the  water.  The  writer  considers  this  one  of  the  principal 
causes  of  postoperative  pain.  One  mil  of  Ringer's  solution  contains  .005 
grams  of  sodium  chlorid,  .0004  grams  of  calcium  chlorid,  and  .0002  grams  of 
potassium  chlorid.  Therefore,  if  an  old  stock  solution  is  boiled  for  several 
minutes  in  order  to  render  it  sterile,  the  percentages  of  the  chlorids  are 
changed  to  those  of  the  hypertonic  solution.  Therefore,  it  is  always  advisable 
to  employ  a  Ringer  solution  which  has  been  prepared  for  a  short  time  only; 
preferably,  it  is  l)etter  to  make  it  daily  from  Ringer  tablets. 

Author's  Method  of  Preparing  the  Injecting  Solution. — A  stock  Ringer 
solution  is  not  employed  for  the  reasons  set  forth  above.  The  desired  amount 
of  freshly  distilled  water  is  placed  in  an  accurately  graduated  pipette  (see 
Fig.  2\H-F).  In  order  to  make  sure  tlie  water  is  sterile,  it  is  boiled  for  four  or 
five  minutes,  and  the  water  that  is  lost  in  evaporation  makes  no  difference  be- 
cau.se  it  does  not  contain  the  chlorids  composing  Ringer  constituents. 

To  make  a  procain-suprarenin  Ringer  solution  containing  2  per  cent  pro- 
cain and  1/25,000  solution  or  1/50,000  solution  of  the  vaso-constricting  agent, 
plus  a  fresh  Ringer  solution,  all  i\i  llie  same  time,  dissolve  the  proper  tablet  in 
one  mil  (16  minims)  of  distilled,  sterile  water.    For  example,  suppose  one  should 
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desire  to  prepare  5  mils  of  tlie  injecting-  solution ;  then  place  6  or  7  mils  of  dis- 
tilled water  in  the  procain  dissolver  (always  add  an  excess  of  distilled  water  to 
allow  for  evaporation)  and  boil  for  four  or  five  minutes  to  make  sure  the  water  is 
absolutely  sterile.  Then  pour  off  any  excess  and  retain  the  desired  5  mils.  Next 
add  one  tablet  for  each  mil  (  one  c.c.  or  16  minims),  and  allow  tablets  to  dissolve, 
after  which  bring  the  solution  to  the  boiling  point  only.  Attention  is  called  to 
the  fact  that  the  distilled  water  is  boiled  before  any  ingredient  whatsoever  is 
added.  The  combined  tablet  is  added  in  accordance  with  the  number  of  mils 
(c.c.)  desired,  which  renders  a  fresh  isotonic,  physiologic  Ringer  solution,  2 
per  cent  of  procain,  and  1/25,000  or  1/50,000  solution  of  the  vaso-coustricting 
agent  suprarenin. 

Precautions  Regarding-  Tablets. — Tablets  which  are  dispensed  by  the 
leading  pharmaceutical  houses  are  scientifically  compounded  and  chemically 
accurate,  and  precautions  are  taken  to  produce  sterile  products.  The  tab- 
lets should  be  contained  in  amber-colored  vials  which  should  be  closed  with 
a  cork  and  carefully  sealed,  in  order  to  prevent  external  contamination. 
Most  local  anesthetic  tablets  are  affected  by  light,  heat,  air  and  moisture,  and 
great  care  should  be  exercised  in  not  exposing  them  to  any  of  these  influences, 
or  allowing  them  to  come  in  contact  with  anything  which  is  not  sterile  for 
fear  of  disintegration  and  contamination. 

When  the  solution  is  being  prepared,  never  touch  the  tablets  with  the 
fingers,  or  pour  them  out  in  the  hand,  for  fear  of  contamination.  The  re- 
quired number  of  tablets  can  be  dropped  from  the  vial  into  the  vehicle,  or 
they  can  be  placed  upon  sterile  gauze  or  cotton  for  counting,  then  placed,  with 
sterile  pliers,  in  the  graduate  which  contains  as  many  mils  (c.c.)  of  sterile 
Ringer  solution  or  distilled  water  as  the  number  of  tablets  added.  The  tubes 
containing  the  tablets  should  always  be  closed  immediately  by  replacing  the 
cotton  and  stopper,  and  then  placed  in  some  suitable  container  which  will 
exclude  them  from  air  and  moisture.     (See  Fig.  199.) 

Precautions  Taken  With  the  Syringe  and  Needle. — The  proper  needle  is 
selected  and  removed  from  the  sterilizing  jar  along  with  the  syringe.  Distilled 
water  is  drawn  through  the  needle  into  the  syringe  and  is  discharged  outside 
the  tube.  (See  Fig.  218-F.)  This  process  should  be  repeated  at  least  four 
times  to  make  sure  all  traces  of  the  antiseptic  solution  are  removed.  After 
the  syringe  is  filled,  care  should  be  taken  not  to  allow  the  needle  to  come  in 
contact  with  anything  that  is  not  sterile.  This  may  occur  if  the  syringe  is 
placed  on  the  dental  cabinet  or  instrument  bracket.  The  author  advises  placing 
the  platino-iridium  needle  in  the  fiame  and  bringing  it  to  a  red  heat  just  before 
inserting  it  into  the  tissue.  Great  caution  should  be  exercised  to  prevent  the 
sterile  needle  from  coming  in  contact  with  the  tongue,  mucous  membrane,  or 
teeth  while  being  inserted  into  the  desired  region.  After  the  area  has  been 
thoroughly  dried  and  prepared  by  means  of  the  germicidal  solution  it  must  be 
kept  free  from  mucus  or  saliva  to  avoid  carrying  infection  into  the  tissue. 

The  reader  will  undoubtedly  observe  that  special  emphasis  has  been 
placed  on  asepsis  in  many  parts  of  this  text.  HoAvever,  it  is  a  subject  that 
requires  special  stress  because  it  means  so  much  to  the  operator  and  patient. 
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The  Temperature  of  the  Injecting-  Solution. — It  is  highly  important  that 
the  temperature  of  the  solution  be  near  that  of  the  body  to  avoid  tissue  irritation. 
In  case  the  solution  is  Yery  hot  when  injected,  it  will  produce  hyperemia  and 
destruction  of  tissue,  which  is  usually  followed  by  postoperative  pain.  (See 
Fig.  212.) 

Moral  has  proved  in  his  research  work  that  the  anesthetizing  power  of  the 
injecting  solution  is  greatly  influenced  by  the  temperature,  and  that  it  should 
be  near  body  temperature  (98.6°  F.),  when  injected. 

An  anesthetic  solution  near  body  temperature  has  a  greater  anesthetizing 
power  than  one  which  is  of  a  higher  or  lower  temperature.     The  writer  has 


Kig.  218-F. — Anesthetic  tablet  dissolver  and  sterilizer.  This  electric  device  is  used  for  sterilizing 
distilled  water,   for  preparing  the  local  anesthetic   and  for  rinsing  the  syringe   and   needle. 

No.  1  illustrates  drawing  the  sterile  distilled  water  into  the  syringe.  No.  2.  Filling  the  syringe 
with  the  anesthetic  solution  from  an  accurately  graduated  10  mil  (c.c.)  receptacle.  (Designed  by  the 
author.) 

often  observed  operators  filling  the  syringe  with  a  solution  just  taken  from  the 
flame,  and  immediately  injecting  it  into  the  tissues  without  allowing  it  to  cool. 
If  the  syringe  is  removed  from  l)oiliiig  water,  and  filled  with  a  solution  just  re- 
moved from  tlic  flame,  several  minutes  should  elapse  before  injecting.  If  the 
syringe  is  taken  from  the  antiseptic  solution  (contained  in  the  sterilizing  jar. 
and  all  traces  of  the  antiseptic  removed,  the  anesthetizing  solution  may  be  in- 
jec1i-(|  iiiiiiii-dijitcly,  as  the  Icm  pcfal  ui-c  of  the  syringe  will  rednee  the  tempera- 
ture of  the  solution.  e\Tii  thoutili  it   has  just  heeii  removed  from  the  flame. 

If  the  solution  has  heeii  allowed  lo  stand  t'oi-  several  minutes,  it  is  good 
practice  to  warm  it  before  inject  ing. 

'I'he  tablet  method  of  preparin;^'  solutidus  is  preferable  to  that  of  the  stoc^ 
.solution.s,  because  the  solution  is  fi-esh  at   the  time  of  injection. 


CHAPTER  XXI 
GENERAL  CONSIDERATIONS  OF  OPERATIVE  TECHNIC 

Conditions  of  Operation. — If  the  operations  of  the  oral  surgeon  are  of 
the  same  high  type  which  characterize  other  branches  of  dentistry,  rapid  recovery 
without  complications  will  be  assured  following  operations  under  block  anesthesia. 
There  is  probabl}^  no  field  of  surger^y  demanding  anesthesia  whicli  should  afford 
better  results  than  oral  surgery  and  operative  dentistry.  The  patient  who  re- 
quires surgical  or  dental  treatment  is  usually  in  good  health  and  there  is  little  or 
no  depression  following  the  deep  nerve  blocking  injections,  if  they  are  properly 
given.  A  factor  in  favor  of  nerve  blocking  is  that  it  renders  the  field  more  free 
from  hemorrhage  than  when  a  general  anesthetic  is  employed,  especially  if  the 
general  anesthetic  is  one  that  causes  an  increase  in  blood  pressure. 

Asepsis. — Successful  surgery  is  clean  surgery.  Antisepsis  is  the  destroy- 
ing of  septic  conditions  in  wounds  or  tissues  by  the  use  of  a  germicidal  agent. 
Asepsis  is  the  practice  of  thoroughness  in  a  wound  already  sterile.  Sepsis  is 
a  condition  where  specific  or  infective  bacteria  exist,  and  where  inflammation 
in  some  degree  follows.  It  is  needless  to  say  that  absolute  adherence  to  asepsis 
must  be  followed  in  all  forms  of  local  anesthesia  injections,  but  more  especially 
in  the  blocking  of  the  deep  nerve  trunks. 

Asepsis  is  defined  as  the  absence  of  infection  or  the  freedom  from  in- 
fective agents.  The  effort  should  always'  be  made  with  all  operations,  minor 
or  major  in  character,  to  secure  and  maintain  scrupulous  surgical  cleanliness, 
and  if  there  is  any  technic  in  the  practice  of  dentistry  that  needs  to  be  executed 
with  strict  adherence  to  asepsis  it  is  certainly  nerve  blocking. 

The  credit  for  the  antiseptic  method  of  operating  belongs  to  Lister,  and 
the  aseptic  method  is  but  a  natural  evolution  of  the  antiseptic  method.  The 
simpler  the  operative  technic  in  preparing  the  operative  field,  the  better  and 
more  certain  it  is  to  be  carefully  carried  out.  The  great  physician  Desault 
said,  "The  simplicity  of  preparation  for  operation  is  the  measure  of  its  per- 
fection." Surgical  cleanliness  is  obtained  by  ,one  of  two  methods,  antiseptic 
or  aseptic.  If  the  aseptic  method  is  used,  heat  and  chemical  germicides  are 
employed  for  the  sterilization  of  instruments,  the  preparation  of  the  field  of 
operation,  the  hands  of  the  surgeon,  dentist,  and  assistants,  the  surface  being 
freed  from  the  chemical  germicides  by  scrubbing  with  water  which  has  been 
boiled  or  with  saline  solution.  After  the  incision  has  been  made,  the  prac- 
tice is  to  apply  no  germicide,  but  simply  sponge  the  wound  with  gauze  which 
has  been  sterilized  by  heat.  If  it  is  necessary  to  irrigate  a  wound,  Dakin's 
solution,  sterilized  distilled  water,  or  sterilized  Ringer  solution  at  105°  F.  is 
used.    The  wound  is  either  dressed  or  packed  with  sterile  gauze,  this  depending, 
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of  course,  upon  the  nature  of  the  operation.  The  thought  that  is  always  in  the 
mind  of  the  oral  surgeon  or  dentist  is  to  prevent  the  entrance  of  pathogenic 
bacteria  into  the  tissues,  and  this  important  feature  should  not  be  overlooked 
when  deep  nerve  blocking  injections  are  being  made,  because  the  needle  is 
carried  to  a  considerable  depth  into  the  tissues.  Doubtless  there  are  a  few 
pathogenic  bacteria  that  enter  a  wound  following  an  operation,  but  if  the  wound 
has  been  treated  in  accordance  with  the  rules  of  asepsis,  the  number  of  them  will 
be  so  small  that  they  are  readily  destroyed  by  the  healthy  tissue,  especially  if  the 
patient's  resistance  is  normal.  If  no  chemical  germicides  are  applied  to  the 
wound,  there  will  be  only  a  small  amount  of  irritation,  with  very  few  cells  de- 
stroyed. The  amount  of  exudation  will  be  very  small,  and  in  many  cases  drain- 
age can  be  dispensed  with,  thus  making  recovery  extremely  rapid.  In  ease  of 
a  surgical  procedure  in  the  mouth,  it  is  very  essential  that  each  bleeding  point 
is  stopped  by  ligation.  In  ease  the  wound  is  closed  without  applying  a  drain, 
some  compression  should  be  made  over  the  wound  to  obliterate  any  cavity, 
for  if  such  a  cavity  should  exist,  it  would  be  a  dead  space,  and  if  allowed 
to  remain,  exudation  from  the  tissues  would  accumulate  and  have  a  tendency 
to  lower  the  tissue  resistance  and  may  become  infected.  If  the  antiseptic  method 
is  used,  the  same  preparation  for  the  operation  is  made  as  for  the  aseptic  method, 
with  the  exception  that  during  the  operation  a  chemical  germicide  is  applied  to 
the  tissue  hy  gauze  sponges,  and  the  postoperative  dressing  of  the  wound  contains 
a  germicidal  agent.  In  case  a  chemical  germicide  is  neither  applied  to  the 
wound  nor  used  in  irrigation,  with  the  final  application  of  a  dry  dressing,  the 
procedure  would  be  classed  as  the  dry  antiseptic  method.  When  operating  in 
an  infected  area,  the  antiseptic  method  is  preferable ;  that  is,  an  efficient  germi- 
cidal agent  is  applied  by  means  of  gauze.  Most  operators  prefer  the  dry  sterile 
dressing  rather  than  moist  dressings  in  treating  aseptic  wounds,  because  the 
gauze  is  not  an  absorbent  and  does  not  act  as  a  poultice. 

Many  methods  of  irrigation  of  wounds  have  been  presented  to  the  profession 
since  the  European  war.  Gratifying  results  have  been  obtained  through  the 
proper  application  of  the  Carrel-Dakin  solution  following  the  technic  developed 
by  Carrel.  It  is  believed  by  some  surgeons  that  they  have  obtained  equally  as 
good  results  from  the  irrigation  of  the  wounds  continuously,  or  moistening  the 
dressing  at  intervals  with  Ringer  solution.  There  is  no  question  as  to 
the  value  of  irrigation  of  a  septic  wound  to  remove  the  toxic  material  and  bac- 
teria as  well  as  to  neutralize  poisonous  materials.  The  above-named  solutions 
are  advocated  in  many  cases  of  antrum  infection  or  infected  sockets  and 
can  be  used  with  satisfaction.  The  aseptic  method  is  becoming  more  popular 
with  the  leading  operators  of  the  covmtry.  If  the  operation  is  upon  the  skin, 
mechanical  cleansing  removes  groat  numbers  of  bacteria,  epithelial  cells,  grease, 
and  dirt.  All  baftcria  caiiiiol  l)c  removed  by  mechanical  process,  but  a  large 
number  of  them  are  removed,  wliich  greatly  lessens  the  chance  of  infection.  If 
a  germicide  is  applied  to  the  skin  l)efore  the  mechanical  cleansing,  its  value  is 
lessened  because  the  oily  materinl,  rlii-t,  and  grease  will  prevent  the  germicide 
from  reaching  the  bacteria;  but  after  the  (rifclianical  process  the  germicide  has 
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greater  power  and  can  reach  the  bacteria  wliich  are  on  tlie  surface.  A  strong 
germicidal  solution  cannot  be  used  upon  the  mucous  membrane  in  the  oral  cavity, 
but  a  mild  solution  must  be  employed,  and  it  is  of  the  utmost  importance 
that  all  saliva  and  mucus  be  removed  before  tlie  solution  is  applied.  If  a 
strong  solution  should  be  applied  to  the  oral  mucous  memlu'ane  as  is  used  upon 
the  skin,  it  would  cause  destruction  of  the  delicate  tissue. 

There  are  many  facts  w^hich  have  been  established  by  scientific  research 
within  recent  years  in  dentistry  with  reference  to  mouth  hygiene  and  the 
rendering  of  the  parts  aseptic.  These  facts  have  commanded  the  strictest 
attention  of  the  members  of  the  profession,  especially  as  they  relate  to  the 
A'arious  modes  of  treatment  wherein  asepsis  plays  an  important  role. 

There  is  nothing  a  dentist  can  do  to  maintain  the  confidence  of  his  patient 
more  firmly  than  eternal  vigilance  in  every  operative  procedure  which  relates 
to  the  sterilization  of  instruments  and  personal  cleanliness,  followed  by  ab- 
solute thoroughness  in  his  technic.  Aseptic  operating  is  demanded  by  learned 
patients  and  they  have  a  right  to  demand  it,  and  the  dentist  who  does  not  prac- 
tice aseptic  dentistry,  or  the  oral  surgeon  who  attempts  to  operate  without  ad- 
hering to  the  strictest  rules  of  asepsis,  is  certainly  not  rendering  the  highest 
class  of  service,  and  is  inviting  trouble. 

The  advances  which  have  been  made  in  recent  years  in  the  treatment  of 
various  pathological  conditions  of  the  oral  cavity,  teeth  and  jaws,  have  been 
tremendous  and  rapid ;  the  literature  relating  to  this  important  subject  has  been 
prolific  in  dealing  Math  scientific  articles  of  merit,  and  it  would  seem  that  there 
is  no  end  to  the  research  which  can  be  done  on  tliis  important  subject.  Any  oral 
surgeon  or  dentist  engaged  in  practice,  who  wishes  to  build  a  reputation  of  merit, 
can  not  fail  to  observe  the  necessity  of  familiarizing  himself  and  keeping  in 
close  touch  with  everything  that  pertains  to  the  systematic  treatment  of 
all  pathological  conditions,  and  by  prescribing  and  emplojdng  the  recognized 
preparations  and  technic. 

Many  different  forms  of  microorganisms  are  present  in  the  mouth,  and  we 
must  be  very  careful  in  considering  all  pathological  conditions.  Any  operation 
within  the  bounds  of  the  oral  or  dental  surgeon  should  be  performed  under  the 
most  rigid  principles  of  asepsis.  The  puncture  of  the  mucous  membrane  for 
the  insertion  of  the  needle  seems  of  little  importance  to  some  practitioners,  and 
while  it  is  true  that  the  tissue  tolerates  numerous  punctures,  it  is  inevitable  that 
the  practitioner,  who  disregards  thorough  preparation  of  the  tissue  for  the  needle, 
or  the  preparation  of  the  part  for  operation,  will  have  cause  for  regret. 

The  deep  block  injection  is  different  from  the  other  forms  of  local  anesthesia, 
and  if  infection  should  follow,  no  doubt  it  would  be  more  severe  than  should 
infection  follow  an  infiltration  injection.  The  infiltration  injection  is  super- 
ficial, while  deep  block  injections  vary  as  to  the  depth,  depending  upon  the  dis- 
tance the  nerve  trunk  is  from  the  surface.  If  the  oral  tissues  are  inflamed,  the 
needle  should  be  inserted  with  caution.  If  infection  exists  in  the  oral  tissues, 
the  extraoral  method  of  blocking  is  advantageously  employed  for  such  operations 
as  fracture  of  inferior  or  superior  maxillary  bones,  or  for  the  removal  of  im- 
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pacted  third  molars,  curetting  of  the  antrum,  resection  of  the  jaw,  alveolectomy, 
extraction  of  a  number  of  teeth,  or  in  many  cases  of  infection  within  the  oral 
cavity,  producing  partial  or  complete  closure  of  the  jaws. 

TECHNIC  REQUIREMENTS 

It  needs  no  argument  to  convince  the  reader  that  more  gratifying  results 
are  obtained  in  any  branch  of  dentistry  or  oral  surgery  if  a  definite  technic  is 
followed.  The  idea  of  "any  old  technic"  must  be  discarded.  As  has  been  re- 
peatedly remarked  in  this  text,  block  anesthesia  demands  a  well-defined,  skill- 
ful technic,  and  if  every  detail  is  given  the  greatest  consideration,  the  operator 
will  be  more  successful  and  his  patients  better  satisfied. 

During  lectures  and  clinics  the  author  has  repeatedly  stated :  Be  thorough 
and  follow  a  definite  technic.  Pay  attention  to  every  detail  and  never  sacrifice 
thoroughness  for  speed. 

The  requirements  of  technic  may  be  enumerated  as  follows : 

1.  There  should  be  strict  adherence  to  asepsis  at  all  times. 

2.  A  thorough  knowledge  of  the  anatomic  parts  is  very  essential  to  make 
deep  nerve  block  injections. 

3.  Equipment  should  be  carefully  selected. 

4.  The  technic  must  be  mastered. 

5.  judicious  selection  of  the  method  to  be  emploj^ed  in  each  individual 
case. 

6.  Diagnosis  of  any  and  all  existing  conditions. 

7.  The  use  of  an  isotonic  anesthetic  solution  composed  of  ingredients 
corresponding  to  the  physical  laws  of  osmotic  pressure  and  physiologic  func- 
tion of  the  living  cells. 

These  requirements  have  been  very  thoroughly  discussed  elsewhere  in 
this  text,  and  the  w^riter  hopes  that  a  repetition  of  them  will  serve  to  im- 
press the  reader  with  the  importance  of  each  subject. 

Failure  in  Block  Anesthesia 

There  are  few  men  in  the  professional  world  who  have  attained  any 
great  degree  of  success  Avithout  having  worked  diligently  for  it.  As  there 
are  no  achievements  without  labor,  so  there  can  be  no  success  Avorthy  of  the 
name  that  has  not  caused  the  possessor  numberless  nights  of  hard  mental 
toil.  Failures  occur  not  only  to  the  professional  man,  but  to  those  in  all 
walks  of  life.  Those  Avho  do  not  advance  in  this  day  and  age  of  modern 
efficiency  are  standing  in  their  own  light  and  are  a  source  of  great  disadvan- 
tage to  our  honored  profession. 

A  professional  man  should  ciidcjivor  to  pi'ofit  by  his  failures,  and  consider 
them  stepping  stones  townrd  success  ;iih1  never  allow  such  failures  to  dis- 
courage him.  Failure^,  theret'oi'e,  jire  encdiintered,  nol  only  in  the  practice 
of  block  anesthesia,  but  in  aW  hrfinches  oF  den1is(i-y.  ;ind  lliey  slmidd  be  a 
stimulus  and  inspiration  for  fufllier  reseji  rrdi,  study,  and  I  iioi-oiigliness.     Most 
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failures  met  by  tlie  oi)erat()r  in  liic  various  l)raiiclies  of  local  aiics!  ln-sia,  after 
he  has  once  thorouo'hly  learned  the  teehuie,  are  ])riiicipally  due  to  overlooking' 
some  of  the  details.  Success  with  local  anesthesia  in  its  various  branches  is  not 
100  per  cent  perfect,  but  the  failures  encountered  should  not  in  any  manner 
discourage  the  operator  and  cause  him  to  cast  aside  a  method  with  which  he 
should  be  thoroughly  familiar.  One  finds  consolation  in  the  fact  that  he  has 
had  failures  in  other  branches  of  the  profession.  In  most  cases  a  failure  in  local 
anesthesia  is  not  followed  by  any  serious  consequences;  whereas  a  failure  in 
general  anesthesia  may  entail  more  serious  results.  The  few  failures  in  the 
various  branches  of  local  anesthesia  are  really  of  minor  importance  when  the  ad- 
vantages afforded  the  operator  are  considered.  The  author  believes  that  most 
failures  can  be  overcome  with  perfected  technic,  and  by  studying  the  cause  of 
such  failures  guard  against  their  recurrence. 

The  following  causes  of  failure  will  be  considered  separately : 

1.  Failure  due  to  imperfect  technic  which  results  in  imperfect  anesthesia. 

2.  Failure  due  to  the  psychic  condition  of  the  patient. 

3.  Symptoms  arising  during  or  following  the  injection  of  the  solution. 

4.  Postoperative   complications. 

The  above  factors  mean  a  great  deal  to  the  operator,  and  for  the  past  few 
years  they  have  been  the  subject  of  considerable  discussion  among  the  members 
of  the  profession. 

Failure  Due  to  Imperfect  Technic  Resulting  in  Imperfect  Anesthesia. — 
The  writer  classifies  the  causes  of  failures  coming  under  this  heading  as  fol- 
lows : 

1.  By  not  following  the  proper  technic. 

2.  B}^  not  having  mastered  anatomy — the  location  of  the  nerve  branches 
and  their  relation  to  other  anatomic  structures,  etc. 

3.  From  not  depositing  the  solution  near  the  nerve  branch. 

4.  By  injecting  the  solution  into  ligaments,  muscles  or  beneath  the  peri- 
osteum. 

5.  By  inserting  the  needle  in  the  wrong  direction. 

6.  By  employing  inefficient  instruments,  such  as  needles  which  are  too 
short  or  blunt,  or  a  leaky  s^^nnge. 

7.  By  injecting  a  solution  containing  too  low  or  too  high  a  percentage  of 
the  anesthetic  drug. 

8.  By  injecting  a  solution  which  contains  too  great  a  percentage  of  the 
vaso-constricting  agent,  suprarenin.  The  solution  may  not  readily  infiltrate 
a  nerve  branch  if  the  vaso-constricting  agent  is  excessive  in  amount,  or  if 
it  is  of  too  low  percentage,  the  anesthetic  Avill  be  absorbed  too  quickly. 

9.  By  the  solution  not  containing  a  sufficient  amount  of  the  vaso-con- 
stricting agent  which  produces   a   light   anesthesia. 

10.  By  injecting  a  solution  containing  deteriorated  drugs. 

11.  From  not  injecting  a  sufficient  quantity  of  the  anesthetizing  solution 
to  block  the  nerve  trunk. 
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12.  From  employing  an  anesthetic  solution  which  does  not  conform  to 
the  practices  and  principles  of  modern  block  anesthesia. 

13.  By  injecting  the  solution  into  an  inflamed  or  abscessed  tissue. 

14.  By  not  holding  the  bevel  of  the  needle  toward  the  periosteum. 
Failure  Due  to  Psychic  Condition  of  the  Patient. — Local  anesthesia  will 

relieve  pain  produced  by  trauma,  but  it  does  not  eliminate  psychic  fear.  The 
psychic  feature  is  the  greatest  drawback  the  operator  has  to  contend  with,  and 
he  should,  at  all  times,  practice  tact,  accuracy,  and  psychotherapy.  The  operator 
who  does  not  practice  these  principles  will  fail  many  times,  although  the  fail- 
ure may  not  be  ascribed  to  any  of  the  fourteen  factors  above  mentioned,  but 
may  be  due  to  the  inability  of  the  operator  to  handle  his  patient  properly.  The 
value  of  i^sychotherapy  during  the  administration  of  a  local  or  general  anesthetic 
cannot  be  overestimated. 

The  following  causes  of  failures  are  principally  due  to  the  psychic  con- 
dition of  the  patient.    Use  every  precaution  to  overcome  them. 

1.  Previous  experience  of.  the  patient. 

2.  The  patient's  fear  and  dread  of  pain. 

3.  Allowing  nervous  patients  to  see  the  hypodermic  and  needles,  instru- 
ments, other  paraphernalia  which  should  be  concealed  from  view. 

4.  The  operator  or  assistant  not  practicing  diplomacy  in  his  conversation 
relative  to  the  operation,  which  may  create  distrust  and  resistance  of  the  patient. 

5.  The  operator  inflicting  pain  during  the  initial  prick  of  the  needle. 
The  operator  should  never  cause  the  slightest  pain  at  the  beginning,  but 
should  always  lead  up  to  each  point,  step  by  step.  Pie  should  always  inject 
the  solution  regardless  of  the  location  of  the  needle,  if  the  slightest  pain  is 
experienced  by  the  patient. 

6.  Inform  the  patient  that  you  are  not  injecting  a  powerful  toxic  drug  like 
eocain.    Most  patients  have  a  horror  of  having  cocain  injected  into  them. 

7.  If  the  operator  is  not  positive  as  to  his  modus  operandi,  patients  will 
notice  it  very  readily,  as  they  are  verj'-  apprehensive  of  these  facts  under 
such  conditions. 

8.  Inform  the  patient  of  the  sensation  of  the  approaching  anesthesia,  and 
that  tliey  will  feel  the  application  of  the  instrument,  the  tooth  leaving  the  socket, 
or  the  cutting  of  the  bur,  etc.,  but  will  not  experience  pain. 

Essential  Factors  Underlying-  a  Successful  Injection  of  the  Solution 

Many  dentists  are  under  the  impression  that  the  greater  part  ol*  the  technic 
lies  in  the  solution  injected.  This  point  is  of  great  importance,  but  it  does  not 
mean  that  the  operator  will  secure  satisfactory  results  from  the  injection,  if 
he  overlooks  any  of  the  other  important  factoi-s. 

The  solution  must  be  carefully  prepared,  nnd  must  contain  ingredients  in 
conformity  wilh  the  physical  laws  fiiid  physiological  functions  of  the  tissue 
cells,  and  be  near  body  temperature.  The  iiistnniicnt  used,  such  as  the  syringe, 
needle,  etc.,  must  be  cfirffully  selected   jiiid   ixcpl    in   proper  working  conditif)n, 
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and  by  all  means  absolutely  sterile.  The  operator  must  be  familiar  with  the 
anatomy  at  the  location  of  injection,  and  should  be  able  to  detect  any  pathologic 
conditions  which  may  exist.  The  patient  should  be  given  an  examination  and  the 
part  to  be  blocked  should  be  thoroughly  considered.  The  operator  must  not  be  too 
hasty  in  deciding  upon  the  injection  or  injections  to  use.  After  the  operator  is 
thoroughly  convinced  as  to  the  injection  he  is  to  use,  the  operative  field  should 
be  carefully  prepared. 

Not  infrequently  operators  complain  that  they  do  not  secure  good  results 
from  some  form  of  local  anesthesia.  In  these  cases  the  operator  is  usually  at 
fault,  owing  to  the  fact  that  he  has  overlooked  some  single  factor  in  the  technic 
which  has  impaired  the  desired  effect.  Many  of  these  operators  will  imme- 
diately blame  the  method  or  the  anesthetic  solution  which  they  are  using,  the 
hypodermic  syringe,  or  some  other  part  of  the  armamentarium,  while  the 
failure  may  be  attributed  to  carelessness  or  incompetency  on  their  part  in  ex- 
ecuting the  technic  in  the  proper  manner. 


CHAPTER  XXII 
THE  PATIENT 

In  this  chapter,  the  following  subjects  will  be  discussed  in  their  order : 

1.  Preparation  of  the  patient. 

2.  Preparation  of  the  tissue  within  the  oral  cavity. 

3.  Preparation  of  the  skin  for  the  reception  of  the  needle. 

4.  Consideration  and  comfort  of  the   patient. 

5.  Preoperative  environment. 

6.  The  value  of  a  preliminary  sedative. 

7.  Position  of  patient  during  block  injections. 

8.  Symptoms  arising  during  or  folloAving  an  injection. 

Preparation  of  the  Patient. — No  operator  should  disregard  the  thorough 
preparation  and  examination  of  the  patient  prior  to  the  administration  of  a 
general  or  local  anesthetic.  If  a  general  anesthetic  is  to  be  administered,  it  is 
always  advisable  to  carry  out  a  certain  technic  which  is  more  elaborate  than  is 
demanded  for  block  anesthesia.  It  is  quite  true  that  all  those  factors  which 
come  under  the  thorough  preparation  of  a  patient  for  the  administration  of  a 
general  anesthetic  also  pertain  to  the  injection  of  a  large  quantity  of  local 
anesthetizing  solution.  However,  in  most  cases  it  is  not  essential  to  carry  out 
the  procedure  to  such  an  extent  for  nerve  blocking  as  it  is  with  a  general  anes- 
thetic. If  the  operator  carefully  considers  all  the  little  details  and  knows  just 
ivhat  to  do  and  ivhat  not  to  do,  it  may  save  him  much  time  and  anxiety. 

The  value  of  proper  preoperative  environment  of  the  patient,  and  the  duties 
of  the  trained  assistant  cannot  be  overestimated,  and  if  the  assistant  possesses 
ability  and  tact,  it  will  certainly  aid  the  operator.  The  preparation  of  the 
patient  depends  largely  upon  the  nature  and  extent  of  the  operation,  and  the 
writer  will  attempt  in  this  connection  to  point  out  general  facts. 

A  patient  coming  to  the  office  for  the  first  time,  may  be  in  a  highly  nervous 
and  excitable  state,  especially  if  there  are  a  number  of  teeth  to  be  extracted,  or 
if  the  patient  has  been  suffering  from  some  pathologic  condition  and  has  lost  a 
great  deal  of  sleep.  With  one  of  this  type,  it  is  always  advisable  to  allay  mental 
fear  and  actual  pain  as  soon  as  possible.  Tliis  is  accomplished  not  only  by  the 
oral  surgeon  or  dentist,  but  the  trained  assistant  plays  an  important  role. 

In  many  cases  an  examination  of  the  patient  is  advisable,  especially 
it  is  good  practice  to  examine  the  heart  and  lungs.  In  making  this  statement 
the  author  does  not  wish  1o  |c;i\'c  1hc  iinprcssioii  that  this  is  necessary  in  all 
eases,  but  he  does  wish  to  iinj)ress  the  rcjKh'i-  witli  the  fac;t  that  some  cases 
demand  the  closest  attention  and  observation.  If  the  ])atieiit  is  elderly  and 
in  a  poor  physical   condil  ion,  ])Ossessing  a  weak   or  iiTcguhi  r  pulse,  with  im- 
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paired  vitality,  he  will  require  careful  treatment.  According  to  Dr.  Kosenow 
of  Mayo  Clinic,  Dr.  Hartzell  of  the  University  of  Minnesota,  and  Dr.  Price  of 
the  National  Dental  Research  Institute,  it  is  not  advisable  to  extract  a  number 
of  teeth  at  one  sitting  if  the  patient  is  a  victim  of  focal  infection.  The  number 
of  infected  teeth  which  can  be  removetl  at  one  time  should  be  determined  by 
the  apparent  resistance  of  the  patient.  It  is  often  difficult  to  determine 
which  cases  should  be  operated  upon  immediately,  and  which  should  be  de- 
ferred to  some  future  time,  as  this  depends  upon  the  physical  condition  of  the 
patient  and  the  nature  of  the  operation.  As  previously  stated,  if  the  operation 
is  of  minor  character,  and  only  a  small  quantity  of  solution  is  to  be  injected, 
no  great  amount  of  preparation  is  required.  On  the  other  hand,  if  the  patient 
is  in  ill  health,  is  suffering  from  some  infection,  and  the  nature  of  the  operation 
warrants  it,  then  the  same  general  preparations  should  be  carried  out  as  though 
a  general  anesthetic  were  to  be  employed. 

It  is  not  good  practice  to  administer  a  large  quantit}^  of  anesthetizing 
solution  following  a  full  meal,  or  if  the  patient  is  not  in  a  good  physical  con- 
dition. The  operator  should  inject  as  small  a  quantit}'  of  the  solution  as  j^ossi- 
ble  to  secure  the  desired  results.  Patients  are  in  a  very  poor  state  of  health 
and  their  resistance  greatly  lowered  if  they  cannot  tolerate  the  effects  of  one  or 
two  block  injections.  If  the  patient  is  nervous  the  administration  of  two  ten- 
grain  doses  of  bromural  given  by  mouth,  at  intervals  of  twenty  minutes,  or  seven 
or  eight  minims  of  camphorated  validol  are  recommended.  These  drugs  will  di- 
minish the  patient's  fear  and  apprehension  of  the  operation  and  will  in  no  way 
lower  his  resisting  power,  but  rather  increase  it,  and  the  patient  is  prepared  to 
have  the  nerve  blocking  injections  made  with  greater  comfort  and  ease  than  when 
in  a  nervous  state,  as  is  the  case  many  times  when  a  preliminary  sedative  is  not 
administered. 

It  is  good  practice  to  loosen  a  tight  neckband,  and  to  see  that  the  pa- 
tient's bowels  and  bladder  are  emptied  before  several  injections  are  made, 
especially  if  a  quantity'  of  solution  is  to  be  injected,  and  considerable  time 
will  be  consumed  operating.  The  patient  should  be  seated  comfortably  in  the 
chair  and  be  assured  that  there  is  nothing  to  fear.  All  instruments,  hypodermic 
syringes,  needles,  etc.,  should  be  out  of  view,  for  the  sight  of  these  appliances 
will  increase  the  patient's  fear. 

The  operator  should  make  a  thorough  examination  of  the  part  to  be  operated 
upon,  and  should  immediately  know  what  injection  or  injections  should  be 
made  in  order  to  block  the  area  in  question.  The  operator  should  not  show  the 
least  hesitancy,  as  it  must  be  borne  in  mind  that  even  if  patients  know  little 
about  our  professional  work,  they  would  not  be  oblivious  of  any  hesitancy  on 
the  part  of  the  operator. 

Preparation  of  the  Tissue  Within  the  Oral  Cavity. — The  mucous  mem- 
brane must  be  prepared  prior  to  making  nerve  blocking  injections.  It  is  not 
possible  to  thoroughly  sterilize  mucous  membrane  or  the  skin,  but  it  is  possible 
to  destroy  a  great  many  bacteria  and  to  render  the  part  as  aseptic  as  pos- 
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sible.  If  the  intraoral  method  is  employed,  it  is  good  practice  to  spray  the 
tissues  within  the  oral  cavity  with  an  antiseptic,  and  an  efficient  compound 
is  liquor  antisepticus  alkalinus,  which,  according  to  the  IT.  S.  P.,  is  as  follows : 


T, 


Mil  or 

gm. 

Potassium  bicarbonate 

32 

0 

Sodium  benzoate 

8 

0 

Sodium  borate 

32 

0 

Thymol 

0 

2 

Eucalyptol 

0 

2 

Oil  of  peppermint 

0 

2 

Methyl  salicylate 

0 

4 

Cudbear 

2 

0 

Alcohol 

60 

0 

Glycerin 

150 

0 

Magnesium  carbonate 

10 

0 

Distilled  water   q.s.   ad 

1000 

0 

Misce. 

Sig. :     Use  as  antiseptic 

in  spray. 

After  the  antiseptic  has  been  freely  employed,  the  mucous  membrane  in 
the  region  of  injection  should  be  dried,  and  this  is  best  accomplished  by  us- 
ing several  pieces  of  sterile  gauze.  (See  Fig.  219.)  A  small  artery  forcep  is 
excellent  for  holding  the  gauze  while  removing  the  mucus  and  saliva  and  drying 
the  mucous  membrane. 

The  author  has  used  many  different  germicidal  solutions  in  preparing  the 
mucous  membrane  for  the  needle,  but  has  found  none  as  efficient  as  equal 
parts  of  tincture  of  iodin  and  ethyl  alcohol.  This  gives  a  3^/2  per  cent  solu- 
tion of  iodin  and  minimizes  the  chances  of  sloughing  of  the  mucous  membrane. 

The  formula  is  as  follows : 

J^     Tincture  of  iodin   (7  per  cent.  U.   S.  P.)  30  mils. 

Ethyl  alcohol  30  mils. 

Misce. 
Sig.:     Apply  to  tissue  on  cotton  applicator. 

An  efficient  germicide  which  is  recommended  by  Dr.  Prinz  is : 

I>     Tincture    of    iodin     (U.    S.    P.)  15  mils 

Acetone  30  mils 

Sig. :     Apply  to  tissue  on  cotton. 

Equal  parts  of  tincture  of  aconite  and  iodin  are  more  efficient  than  tinc- 
ture of  iodin  and  alcohol  in  one  respect,  namely,  the  aconite  is  endowed 
with  the  power  of  producing  slight  surface  anesthesia.  However,  the  writer  does 
not  recommend  the  addition  of  aconite  if  a  large  quantity  of  the  solution  is  to 
be  applied,  inasmuch  as  aconite  if  a  very  powerful  drug,  a  vaso-dilator,  and 
some  patients  are  susceptible  to  it. 

In  addition  to  the  powerful  germicidal  action  that  iodin  possesses,  it  is 
of  great  advantage  in  preparing  the  oral  mucosa  by  outlining  the  area  of 
injection,  because  the  part  shows  a  striking  contrast  in  color  to  the  surrounding 
tissues. 
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The  author  has  encountered  two  cases  in  which  considerable  surface 
sloughing  was  present  following  the  application  of  a  31/2  per  cent  solution  of  io- 
din,  and  a  third  case  which  possessed  an  idiosyncrasy,  in  which  an  extreme  rash 
developed  within  twelve  hours  following  its  application.  These  cases  are  so  rare 
that  the  operator  should  feel  little  hesitancy  in  applying  an  iodin  solution  of 
31/2  per  cent  strength.  When  we  consider  the  germicidal  medicinal  preparations 
which  would  be  efficient  for  preparing  the  mucosa,  it  is  difficult  to  find  one 
which  fulfills  the  requirements  as  well  as  tincture  of  iodin. 

Tincture  of  iodin  is  one  of  the  most  efficient  germicides  known  to  modern 
surgery,  and  when  it  is  used  on  a  surface  containing  bacteria,  it  will  destroy 


Fig.    219. — Illustrating  the   method   of   folding   the   gauze   which    is   retained   by   artery    forceps   to    dry 
the   tissues. 


them  and  leave  the  tissue  in  the  best  possible  condition  for  repair.  A  dilution 
of  1/600  will  penetrate  the  mucosa  for  considerable  distance.  The  extra  addi- 
tion of  alcohol  is  of  value  in  reducing  the  standard  tincture  of  iodin,  as  is  given 
in  the  United  States  Pharmacopeia.  This  solution  should  be  freely  applied  over 
a  surface  of  two  to  five  centimeters  in  diameter,  bj^  a  pledget  of  cotton  wrapped 
around  a  small  applicator.     (See  Fig.  220.) 

Following  the  application  of  the  germicide,  care  must  be  exercised  not  to 
permit  saliva  or  mucus  to  come  in  contact  with  the  surface  prepared.  Should 
the  prepared  part  become  flooded  with  saliva,  the  object  of  such  a  thorough 
preparation  is  counteracted,  and  there  is  danger  of  the  needle  carrying  infected 
material  into  the  deep  tissues.    The  sterile  needle  should  be  inserted  with  care, 
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not  allowing  it  to  come  in  contact  with  the  teeth  or  tongue.  If  the  operator 
observes  the  least  resistance  of  the  patient  during  the  insertion  of  the  needle, 
it  should  not  be  forced  into  the  tissue  any  further  without  injecting  a  small 
quantity  of  the  solution  and  waiting  a  few  seconds  before  proceeding  further 
with  the  needle. 

Preparation  of  the  Skin  for  Reception  of  Needle. — An  area  at  least 
three  centimeters  in  diameter  should  be  prepared  where  the  needle  is  to 
enter  the  skin.  This  is  accomplished  by  first  applying  ether  or  alcohol,  followed 
with  tincture  of  iodin  or  any  other  efficient  germicidal  agent,  such  as  1:1000 
solution  of  bichloride  of  mercury  or  a  2  per  cent  solution  of  lysol. 


Fig.   220. — Method   of  wrapping  cotton   over- end   of   wooden   applicator  in   a   cone-shaped   fashion. 
/.  Applying  cotton  to  end   of   applicator;   2,   rolling  cotton  between   thumb,  first,  and  second   fingers. 

After  llie  skin  has  been  prepared,  the  next  step  is  to  make  a  preliminary 
injection.  This  is  done  l)y  using  a  very  fine  sharp  needle  (28  gauge).  The  skin 
is  held  between  the  index  finger  and  thumb  and  steady  pressure,  is  exerted  upon 
it  I'or  .several  minutes.  Wliile  the  skin  is  l)eing  held  between  the  index  finger  and 
thumb  the  sinnll  sh<ir])  needle  is  passed  beneath  the  surface  of  the  skin,  holding 
same  at  an  acute  angle  ^\'i1h  Ihe  skin  surface,  Avhile  y^  mil  of  the  solution  is 
slowly  and  continuously  injeeled  ;is  Ihe  needle  enters  the  skin.  This  is  called  the 
preliminary  injection.  Jt  eliiniuMtes  tdl  \r,\\\\  that  would  accompany  the  insertion 
of  the  regular  needle  through  llic  sl\in  tor  deep  injection.  Sorn(!  operators  are 
of  the  impression  that  severe  p;iin   is  inflieted  vvitli  the  needle  by  the  extraoral 
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method,  but  in  this  they  are  wrong'.  Tf  the  prclimiiiaiy  injectioii  is  made  by  the 
technic  previouslj-  given,  little  or  no  pain  will  be  experienced. 

After  the  needle  passes  through  the  skin,  it  enters  the  subcutaneous  and 
connective  tissue,  muscle,  fat,  etc.,  which  are  almost  void  of  any  sensation.  If 
there  is  pain,  it  is  good  practice  to  continuously  inject  the  solution  from  the 
time  the  needle  enters  the  skin  until  it  reaches  the  proper  depth. 

Consideration  and  Comfort  of  the  Patient. — The  comfort  and  emotions 
of  the  patient  must  always  be  considered  and  respected  before,  during,  and  af- 
ter the  operation.  There  is  a  wide  variation  in  different  individuals  as  to 
their  psychic  and  mental  state  and  sensibility  to  ]3ain.  Many  individuals  com- 
plain very  little,  if  at  all,  over  factors  which  would  cause  other  individuals  to 
resist  and  complain  bitterly.  Sensibility  to  pain  varies  with  age,  intelligence, 
mental  state,  race,  and  culture.  One  of  the  most  important  factors  the  operator 
has  to  overcome  is  psychic  fear  while  making  a  nerve  blocking  injection  or  while 
he  is  operating.  The  anesthetist  or  operator  should  by  all  means  obtain  the  con- 
fidence of  the  patient  before  he  attempts  any  procedure.  He  should  observe  the 
pulse  and  the  physical  condition  of  the  patient,  if  he  deems  it  necessary,  with  as 
little  apprehension  on  his  part  as  possible  in  order  not  to  excite  the  patient. 
He  should  also  talk  to  the  patient  and  endeavor  to  divert  his  attention  from 
Avhat  he  is  doing,  and  by  all  means  encourage  him  while  making  the  injec- 
tion or  performing  the  operation.  The  author  has  found  it  ver}^  helpful 
to  give  the  patient  a  few  inhalations  of  ammonia,  or  even  a  swallow  of  water 
if  the  operation  extends  over  any  great  length  of  time.  This  seemingly  un- 
important step  in  many  cases  wards  off  an  approach  of  nausea  or  a  feeling 
of  faintness,  and  last,  but  not  least,  psychic  conditions.  One  should  remem- 
ber that  when  an  operation  under  block  anesthesia  is  being  performed,  the 
patient  is  aware  of  everything  that  is  going  on,  and  that  all  factors  which  may 
cause  anxiety  or  nervousness  of  the  patient  should  be  eliminated.  The  appli- 
cation of  the  forceps  to  a  tooth,  or  the  curetting  of  necrosed  bone,  or  the  manip- 
ulation of  retractors  or  sponges  must  be  done  with  the  utmost  care. 

The  operator  who  has  been  accustomed  to  operating  under  nitrous  oxid- 
oxygen  anesthesia  is  likely,  when  first  operating  under  nerve  blocking  anes- 
thesia, not  to  be  as  careful  in  manipulating  the  various  tissues  as  he  should. 
Plenty  of  time  should  be  taken  while  making  the  block  injections,  and  the  tissues 
should  be  manipulated  in  the  gentlest  possible  manner.  Some  general  surgeons 
give  the  patient  a  newspaper  to  read  aloud  during  the  operation ;  if  the  patient 
smokes  he  can  be  given  a  cigarette  or  cigar,  and  allowed  to  enjoy  himself  while 
the  operation  is  being  done.  The  object  is  to  divert  the  patient's  mind  from 
what  is  being  done,  and  if  the  operator  is  tactful  and  assuring,  little  difficulty 
is  experienced  in  this  direction. 

Attempting  to  operate  before  waiting  a  sufficient  length  of  time  to 
allow  the  tissue  to  become  anesthetized,  has  caused  failure  in  a  number  of 
cases.  It  is  the  very  beginning  of  the  operation  that  demands  both  skill  and 
diplomacy;  in  most  cases  the  patient  is  on  the  alert  and  is  a  keen  observer  of 
what  is  taking  place.    If  the  operator  inflicts  the  least  pain  in  the  beginning  of 
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the  operation,  it  may  be  very  difficult  for  him  to  reassure  the  patient  that  it 
will  not  occur  again.  The  writer  has  observed  this  a  number  of  times  in  the 
different  dental  offices  and  clinics  he  has  visited  and  he  wishes  to  lay  great  em- 
phasis upon  this  important  point.  Take,  for  example,  a  circumscribed  area  which 
is  to  be  operated  upon,  and  which  has  been  thoroughly  blocked ;  if  the  operator 
is  gruff  and  has  not  endeavored  to  secure  the  patient's  confidence  and  proceeds 
with  the  operation,  it  is  very  evident  he  will  have  more  difficulty  than  the 
operator  who  has  blocked  the  area  successfully  and  has  obtained  the  confidence 
of  his  patient.  The  point  to  be  emphasized  is  that  positively  no  operating  should 
be  done  which  will  cause  the  least  amount  of  pain  until  profound  anesthesia  has 
been  secured.  When  the  operator  has  gained  the  patient's  confidence,  assuring 
him  that  the  operation  will  be  performed  absolutely  without  pain,  and  then 
deliberately  inflicts  pain  upon  the  patient,  that  patient  immediately  loses  con- 
fidence in  the  operator  and  his  skill. 

Only  after  the  area  has  been  tested  and  anesthesia  is  pronounced  should 
the  operator  proceed  with  the  operation,  always  assuring  the  patient  that  no 
pain  will  be  experienced.  Take,  for  example,  a  nervous  patient  who  has  been 
blocked  for  the  preparation  of  a  sensitive  gingival  cavity,  which  may  be  so  sensi- 
tive that  the  patient  feels  pain  while  brushing  the  teeth.  Before  placing  the  burr 
or  chisel  in  the  sensitive  part  of  the  cavity,  the  operator  should  break  in  the 
enamel  walls  with  the  chisel  and  at  the  same  time,  talk  to  the  patient.  We  are 
positive  there  is  no  pain  caused  by  cutting  the  enamel,  and  the  absence  of  pain  in- 
creases the  confidence  of  the  patient.  After  proceeding  in  this  manner  the  oper- 
ator can  gently  touch  the  deeper  parts  of  the  cavity  with  the  bur  or  chisel,  and 
if  the  patient  shows  the  least  sign  of  resistance,  the  operator  should  go  no 
further,  but  stop  and  wait  for  a  deeper  anesthesia.  If  patients  do  not  ex- 
perience pain,  they  are  in  most  cases  very  grateful,  and  little  difficulty  is  en- 
countered because  they  realize  that  the  pain  has  been  taken  away,  and  will  co- 
operate in  every  way  possible  to  assist  the  operator. 

Before  extracting  a  tooth,  the  operator  should  explain  to  the  patient  that 
he  will  feel  the  tooth  ''let  loose,"  so  to  speak,  or  that  he  will  feel  the  running 
of  the  bur  but  no  pain  will  be  experienced.  The  operator  should  not  lose  sight 
of  the  fact  that  the  patient  actually  feels  what  is  taking  place,  and  many  interpret 
feeling  as  pain.  The  author  has  had  a  number  of  patients  actually  cry  out  dur- 
ing the  extraction  of  a  tooth,  and  have  later  informed  him  that  they  experienced 
no  pain  whatsoever,  but  they  were  afraid  it  was  going  to  hurt.  Most  operators 
make  the  mistake  of  asking  the  patient,  "Do  you  feel  that?"  Invariably  the 
patients  will  say  they  do,  and  they  are  telling  the  truth  because  they  do  feel  the 
application  of  the  instrument,  but  in  reality  they  do  not  feel  pain.  What  the 
operator  should  say  to  them  is,  "1  know  you  feel  this,  but  it  does  not  hurt  you, 
does  it?"  This  is  an  affirmative  suggestion  and  tends  to  eliminate  the  patients' 
idea  of  experiencing  pain.  An  error  which  the  operator  often  makes  is  to  extend 
his  fifld  of  operation  beyond  the  area  which  lias  ])een  blocked.  When  this  is 
done,  the  sudden  pain  inflicted  causes  the  patient  to  resist,  whicli  may  mar  the 
successful  outcome  of  the  operation.     The  anesthetist  or  operator  should  con- 
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verse  about  some  matter  of  interest  to  the  patient  and  he  can  remark  to  his  as- 
sistant how  nicely  the  operation  is  proceeding.  The  patient  should  never  be  al- 
lowed to  see  the  hypodermic  or  needles  before  the  injections  are  made.  The 
assistant  should  have  them  prepared,  sterile,  and  hand  them  to  the  operator  at 
the  proper  time  without  being  asked.  The  operator  should  always  explain  to 
his  patient  that  the  initial  prick  of  the  needle  may  cause  the  slightest  pain. 

Dr.  Hertzler  tells  his  patients  when  they  ask  him,  that  the  pain  can  be  esti- 
mated about  "two  mosquito  power,"  and  this  is  indeed  a  very  unique  way  of 
putting  it. 

The  reader  may  get  the  impression  that  the  seemingly  unimportant  things 
above  mentioned  are  not  necessary,  but  the  writer  is  positive  that  the  operator 
or  anesthetist  who  does  not  employ  these  tactful  methods  is  not  as  successful  as 
one  who  does  use  them.  It  is  remarkable  how  far  these  small  details  go  in  gaining 
and  maintaining  the  confidence  of  the  patient  and  the  successful  outcome  of  the 
operation. 

In  making  block  injections  with  ease  and  accuracy,  the  operator  must  not 
only  be  familiar  Avitli  the  distribution  and  course  of  the  nerve  branch  he  is  block- 
ing, but  must  also  know  its  relationship  to  other  anatomic  structures  and  the 
interlacing  or  overlapping  other  nerves. 

Experience  teaches  us  that  the  sensitiveness  of  various  structures  differs,  as, 
for  example,  the  skin  is  hypersensitive,  while  fat,  fascia,  alveolar  process,  bone, 
cartilage,  muscle  and  tendon  tissues  possess  little  or  no  sensation  and  the  synovial 
membrane,  periosteum,  peridental  membrane,  etc.,  are  very  sensitive.  The  mu- 
cous membrane  of  the  oral  cavity  is  not  very  sensitive,  which  is  very  advantageous 
in  making  intraoral  block  injections.  As  previously  remarked,  if  the  operator 
has  been  operating  under  a  general  anesthetic,  it  will  be  necessary  for  him  to 
change  his  modus  operandi,  thereby  eliminating  his  desire  for  brilliant,  rapid 
work,  and  get  in  the  habit  of  cultivating  control,  gentleness,  patience  and  tact, 
and  give  his  undivided  attention  to  each  little  detail.  It  may  be  difficult  for  the 
beginner  to  eliminate  the  habit  he  acquired  while  operating  under  a  general  an- 
esthetic. If  he  employs  the  proper  armamentarium,  solutions  and  technic  he  will 
experience  no  difficulty  in  accomplishing  gratifying  results  from  either  a  minor 
or  extensive  operation  under  nerve  blocking,  and  his  enthusiasm  and  success  for 
this  method  will  steadily  increase  with  his  experience. 

Preoperative  Environment. — It  is  imperative  that  the  operator  shall  have 
confidence  in  himself  before  he  attempts  to  operate,  for  if  he  is  in  doubt  the  pa- 
tient will  in  most  cases  become  suspicious  and  will  naturally  resist  the  operator, 
which  will  add  to  the  adverse  factors  which  may  cause  failure. 

It  was  the  privilege  of  the  writer  to  observe  two  surgical  operations  per- 
formed under  nerve  blocking,  and  the  patients  Avere  told  by  the  surgeon  that  if 
he  could  not  eliminate  the  pain  through  the  medium  of  local  anesthesia,  he 
would  administer  ether.  It  was  self-evident  right  then  and  there  that  the 
patients  lost  confidence  in  the  surgeon  and  were  laboring  under  fear  and  ap- 
prehension. In  one  of  these  cases  the  operation  was  performed  successfully 
under  block  anesthesia,  while  the  other  was  a  failure,  and  no  doubt  failure  Avas 
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due  to  the  fear  of  the  patient  and  not  ascribable  to  the  pain  inflicted.  This  case 
^vould,  iindonbtedly,  have  been  a  success  had  the  proper  psychotherapy  been  em- 
ployed prior  to  operating. 

Another  very  poor  practice  emj)loyed  bj^  some  operators  is  to  plug  the  pa- 
tient's ears  with  cotton  or  to  tie  a  towel  around  the  ears  and  head  so  as  to  lessen 
the  sense  of  hearing.  Such  a  procedure  has  been  found  to  result  in  more  harm 
than  good,  because  it  is  almost  impossible  to  eliminate  the  sounds  altogether, 
and  the  muffled  sound  of  instruments  and  the  talking  of  the  operator  tends  to 
produce  fear.  It  is  far  better  to  obtain  the  patient's  confidence  and  assure  him 
that  he  will  positively  not  be  hurt,  and  back  it  up  by  accuracy,  competency,  and 
thoroughness  in  the  technic.  The  patient's  fear  of  the  operating  room  or  dental 
office,  unsoothing  words,  the  dread  of  the  operation,  or  of  having  an  anesthetic 
administered,  all  tend  to  produce  fear. 

Numerous  factors  enter  the  preoperative  treatment,  and  one  of  the  most 
important  is  proper  environment.  The  duty  of  the  dentist  by  no  means  begins 
in  the  operating  room  when  making  an  examination,  but  at  the  time  the  patient 
enters  the  reception  room.  The  diplomatic  operator  eliminates  all  adverse  factors 
through  the  medium  of  preoperative  environment,  and  accomplishes  his  ideal 
through  tactful  methods.  Too  much  emphasis  cannot  be  placed  upon  the  fact 
that  the  patient's  mental  condition  must  not  be  disturbed  before  the  administra- 
tion of  any  anesthetic.  This  is  most  important  for  local  anesthesia  from  the  fact 
that  the  patient  is  conscious  throughout  the  operation. 

The  Value  of  a  Preliminary  Sedative. — The  value  of  a  preliminary  sedative 
for  nervous,  hypersensitive  patients  cannot  be  overestimated,  as  it  places  them  in 
a  receptive  mood  for  the  anesthetic  and  the  operation.  A  sedative  given  the 
patient  before  the  operation,  when  indicated,  has  been  of  great  value  to  the  writer 
in  block  anesthesia  and  oral  surgery.  The  administration  of  a  sedative  to  pa- 
tients who  are  hypersensitive  or  hysterical,  relieves  them  of  fear  or  anxiety, 
diminishes  restlessness  and  allays  apprehension. 

Dr.  Hertzler  calls  this  "the  removing  of  hypertension  from  the  apprehen- 
sion." Tlie  author  does  not  wish  to  convey  the  impression  that  a  sedative  is 
always  administered  prior  to  making  nerve  blocking  injections,  for  this  is  far 
from  being  true,  but  is  valuable  in  those  individuals  who  are  excitable  and 
nervous. 

There  are  a  number  of  agents  which  can  be  employed  Avith  satisfaction, 
a)i(l  tlie  action  and  doses  of  these  drugs  have  been  covered  in  Chapters  XXXV 
and  XXX\"I.  Among  the  drugs  employed,  are  bromural,  validol,  sodium  and 
potassium  bromid,  and  chloral  hydrate.  Ilyoscin,  inorphin  and  cactin,  or  mor- 
pliiii  with  liyoscin  can  also  be  administered,  but  the  latter  named  preparations 
are  not  advised  nnlcss  the  oilier  sedatives  fail  to  produce  the  desired  resnits. 
The  first-named  agents  do  not  produce  as  deep  a  sedative  state  as  the  latter; 
however,  in  certain  conditions  Ihe  operator  may  occasionally  find  need  for  the 
latter  com])onnds.  TIm'  writer  does  not  advise  morphin  or  any  componnd  con- 
taining morpiiin  unless  its  use  is  jihsolntely  indicated,  for  several  reasons:  First, 
in  nearly  every  case,  satisfaetorx-   resuHs  eaii   be  secured  from  sedative  drugs 
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which  are  not  habit-forming  aiul  do  not  conic  under  the  Harrison  Act;  second, 
the  after-efiPects  are  not  so  gratifying  as  when  a  more  transient,  hypnotic  is  em- 
ploj'ed.  If  morphin  is  indicated,  ^^  to  I/4  grain  should  be  administered  hypo- 
dermically  one  hour  before  the  operation.  In  addition  to  the  morphin,  1/150  to 
1/200  grain  of  atropin  or  scopolamin  can  be  given. 

In  an  article  written  by  Dr.  Crile,  published  in  Surgery,  Gynecology  and 
Ohstetrics,  1911,  page  170,  he  states:  "Under  the  influence  of  morphin  and  sco- 
polamin no  one  is  a  coward,  no  one  is  brave,  every  one  is  in  a  neutral  state." 

One  of  the  most  efficient  sedatives  to  be  used  by  the  oral  surgeon  or 
dentist  is  bromural.  This  drug  has  no  apparent  action  on  the  circulation  or 
respiration,  and  is  an  agreeable  hypnotic  and  sedative.  It  is  best  given  in  five 
grain  tablets  dissolved  in  warm  water.  The  dosage  is  ten  grains  thirty  minutes 
before  the  operation,  and  repeated,  if  necessary.  The  dose  for  children  is  five 
grains,  and  repeated,  when  necessary.  It  is  claimed  that  the  action  of  bromural 
ceases  after  from  three  to  five  hours.  This  drug  does  not  produce  after-effects 
which  are  often  present  with  morphin. 

Another  preliminary  agent  of  value  is  validol.  It  is  a  colorless  sub- 
stance, insoluble  in  Avater.  It  has  a  mild  and  pleasant  odor.  Validol  should 
not  be  added  to  water  before  administering  it.  An  efficient  method  is  to  drop 
seven  or  eight  minims  on  a  lump  of  sugar,  as  suggested  by  Dr.  C.  Edmund 
Kells.  This  is  indeed  a  very  unique  method  of  administering  any  drug  of  this 
character,  as  it  is  very  agreeable  to  the  patient. 

Nitrous  oxid-oxygen  analgesia  is  of  great  value  in  certain  cases  as  a  pre- 
liminary agent.  If  the  operator  is  skillful  in  the  administration  of  this  valuable 
general  anesthetic  and  is  able  to  maintain  a  state  of  analgesia,  it  Avill  enable  him 
to  make  nerve  blocking  injections  upon  those  patients  in  whom  some  preliminary 
agent  is  necessary,  without  waiting  for  a  drug,  such  as  bromural,  validol  or  mor- 
phin and  scopolamin  to  act.  The  author  advises  the  reader  to  study  the  action 
of  the  various  sedative  drugs  Avhich  are  found  elsewhere  in  this  volume.  Hyp- 
notics should  not  be  employed  promiscuously  Avith  children. 

Again,  the  writer  does  not  Avish  to  leave  the  impression  that  it  is  a 
routine  procedure  to  administer  a  preliminary  agent  in  all  cases.  It  is  A^ery 
gratifying  that  practically  all  nerve  blocking  injections,  if  the  technic  is  skill- 
fully carried  out,  can  be  made  Avith  ver}^  little  or  no  pain.  HoAvever,  if  the 
operator  deems  it  necessary  to  administer  a  preliminary  agent,  after  observing 
the  nature  of  the  operation  and  the  mental  state  of  the  patient,  he  should  do  so 
Avithout  any  hesitancy. 

The  author  advises  the  administration  of  preliminary  sedatiA'cs  for  the 
f  olloAving  reasons : 

1.  A  more  profound  anesthesia  is  obtained  Avith  a  smaller  amount  of  the 
anesthetizing  solution. 

2.  The  patient  enters  tlie  operating  room  or  lakes  the  dental  chair  Avith- 
out  fear. 
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3.  The  patient  does  not  become  nervous  or  excited  while  the  operation  is  in 
progress. 

Position  of  Patient  During  Block  Injections. — The  semi-supine  position 
of  the  patient  in  the  dental  chair  during  block  anesthesia  injections  is  ad- 
vised. (See  Fig.  570.)  Upon  those  individuals  not  in  good  physical  condition, 
a  horizontal  position  is  even  preferable  to  the  semi-supine  position.  If  the  solu- 
tion is  slowly  injected  with  the  patient  in  the  semi-supine  or  horizontal  position, 
more  solution  can  J3e  injected,  and  very  few  cases  of  collapse  or  syncope  will  be 
encountered.  The  credit  for  first  advising  this  position  during  block  injections 
belongs  to  Dr.  William  Shearer. 

Symptoms  Arising  During  or  Following  an  Injection. — Symptoms  mani- 
fested during  an  injection  may  be  either  local  or  general.  The  local  symp- 
toms which  may  occur  during  an  injection  can  be  enumerated  as  follows: 

1.  Local  ischemia  extending  into  the  tissue  beyond  the  part  injected. 
This  is  due  to  a  small  amount  of  the  solution  containing  the  vaso-constricting 
agent,  adrenalin  or  synthetic  suprarenin,  entering  a  small  blood  vessel  which 
contracts  the  small  arterioles  at  a  distant  point,  or  it  may  be  due  to  an  ex- 
treme diffusion  of  the  solution  and  too  rapid  absorption. 

2.  Pain  may  be  caused  by  injecting  a  solution  which  is  too  hot  or  too 
cold.     The  solution  should  be  near  body  temperature  (98.6°  F). 

3.  Local  symptoms  may  be  due  to  trauma  produced  at  the  time  of  in- 
jection, caused  from  employing  a  stock  solution  which  is  contaminated  or  one 
containing  preservatives,  such  as  acids,  thymol,  etc. 

4.  Local  symptoms  may  be  due  to  injecting  the  solution  too  rapidly. 

5.  Local  symptoms  arising  during  an  injection  may  be  due  to  the  solution 
injected,  or  to  its  psychological  effect. 

6.  The  patient  many  times  remarks  that  the  part  injected  seems  swollen 
or  hot,  this  being  due  to  the  approaching  anesthesia  and  to  the  presence  of  the 
solution  in  the  tissues. 

7.  By  injecting  the  solution  into  an  abscessed  or  inflamed  area. 

General  Symptoms. — Failures  may  be  due  to  general  symptoms  develop- 
ing during  the  injection  and  may  be  the  result  of  one  of  the  following  fac- 
tors : 

1.  The  patient  may  possess  an  idiosyncrasy  for  either  the  vaso-constrict- 
ing agent  or  the  local  anesthetic. 

2.  The  symptoms  may  be  due  to  the  injection  of  an  overamount  of  the 
solution. 

3.  They  may  be  due  to  the  toxic  action  of  the  anesthetic  drug  or  the 
suprarenin. 

4.  The  patient's  face  may  break  out  with  cold  clammy  perspiration,  which 
may  be  caused  by  fear  or  the  action  of  the  solution  injected. 

5.  The  patient  may  experience  a  ])er'uliar  sensation  over  the  entire  body, 
and  especially  the  extremities,  this  being  due  to  the  absorption  of  the  solution 
injected  and  the  effect  that  the  suprarenin  has  upon  blood  pressure. 
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6.  Tlie  increased  blood  pressure  may  be  due  to  fear  or  to  the  effect  of  the 
vaso-constricting  agent. 

7.  The  patient  may  display  symptoms  of  dyspnea  and  complain  of  full- 
ness in  the  chest,  which  is  due  to  faulty  oxygenation. 

8.  The  pulse  may  be  rapid,  which  is  due  to  fear  or  the  toxic  effect  of  the 
anesthetic  drug,  or  the  vaso-constricting  agent.  In  many  cases  increased  heart 
action  is  caused  by  apprehension  and  fear. 

The  reader  is  advised  to  read  Chapter  XXXVI  on  "Syncope,  Shock  and 
Collapse."  Also  toxicity  of  cocain,  page  227,  procain,  page  241,  and  supra- 
renin,  page  271. 


CHAPTER  XXIII 
NAMES  OF  NERVE  BLOCKING  INJECTIONS 

THE  INJECTION  TAKES  ITS  NAME  FROM  THE  NERVE  BRANCH 

BLOCKED 

A.  Ophthalmic  or  First  Division:     Deep  Nerve  Blocking- 

1.  The  lateral  orbital  injection  for  blocking  the  frontal,  nasal  and  lach- 
moiclal  nerves. 

2.  Median  orbital  injection  for  blocking  the  anterior  and  posterior  eth- 
moidal nerves. 

3.  Blocking  the  frontal  nerve. 

4.  Blocking  the  supraorbital  nerve. 

5.  Blocking  the  supratrochlear  nerve. 

6.  Blocking  the  supraorbital  and  supratrochlear  nerves  with  one  injec- 
tion. 

7.  Blocking  the  nerve  suppl}'  of  the  frontal  sinuses. 

8.  Blocking  the  nerve  supply  for  operations  upon  the  scalp,  forehead  and 
cranium. 

B.  Superior  Maxillary  or  Second  Division  of  the  Fifth  Cranial  Nerve 

9.  Blocking  the  second  or  superior  maxillary  division  of  the  fifth  cranial 
nerve  by  the  intraoral  method.     (Author's  method.) 

10.  Blocking  the      interlacing  or  overlapping  branches  of  the   superior 
maxillary  or  second  division  of  the  fifth  nerve. 

11.  Blocking  the  second  or  superior  maxillary  division  of  the  fifth  cranial 
nerve  by  the  extraoral  method. 

12.  Blocking  the  second  or  maxillary  division  of  the  fifth  nerve  by  the 
orl)ita]  route.     (Matas  method.) 

13.  Blocking  the  posterior  superior  alveolar  nerve. 

14.  Blocking  the  interlacing  or  overlapping  branches  from  the  posterior 
superior  alveolar  nerve. 

15.  Blocking  the  middle  superior  alveolar  nerve  by  the  infiltration,  periph- 
eral or  terminal  raetliod. 

16.  Blocking  llie  upjjcr  fiis1  iiidhir  by  tlu;  infiltration  or  terminal  method. 

17.  Blocking  the  iij)])er  first  bicuspid  by  the  terminal  or  infilti-ation  method. 

18.  Blocking  lhe   upper  second   bicuspid   ])y  the   terminal  or  infiltration 
luetliod. 

.19.  Blocking  fhe  middle  superior  ah'colar  nerve  which  su])])lies  the  two 
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superior  bicuspids  and  first  molar,  alveolar  |)roeess  and  Ijuceal  structures  by 
the  intraosseous  metliod. 

20.  Blocking  the  interlacing  or  overlapping  branches  connecting  Avith 
the  middle  superior  dental  nerve  by  the  intraosseous  method. 

21.  Blocking  the  middle  superior  alveolar  nerve  for  the  upper  fii'st  molar 
b}-  the  intraosseous  method. 

22.  Blocking  the  middle  superior  alveolar  nerve  for  the  upi)er  first  bicus- 
pid by  the  intraosseous  method. 

23.  Blocking  the  middle  superior  alveolar  nerve  for  the  upper  second  bi- 
cuspid by  the  intraosseous  metliod. 

24.  Blocking  the  infraorbital  nerve  and  terminal  branches  and  the  an- 
terior superior  alveolar  nerve. 

25.  Blocking  the  interlacing  or  overlapping  branches  in  the  infraorbital 
region. 

26.  Blocking  the  interlacing  or  overlapping  branches  of  the  anterior 
superior  alveolar  nerve  by  combined  infraorbital  and  intraosseous  injections. 

27.  Blocking  the  anterior  superior  alveolar  nerve  by  the  insufflation 
method. 

28.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  cuspid 
by  the  infiltration,  terminal  or  subperiosteal  method. 

29.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  lateral 
incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

30.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  central 
incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

31.  Blocking  the  anterior  and  middle  superior  alveolar  nerves  for  the 
upper  cuspid  lateral  and  first  bicuspid  teeth  by  the  terminal,  infiltration  or 
subperiosteal  method. 

32.  Blocking  the  anterior  and  middle  superior  alveolar  nerves  for  the 
central,  lateral,  cuspid,  first  and  second  bicuspid  teeth  by  the  terminal,  infil- 
tration or  subperiosteal  method. 

33.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  central  incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

34.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  centrals  and  laterals  by  the  terminal,  infiltration  or  subperiosteal  method. 

35.  Blocking  the  right  and  left  anterior  sujperior  alveolar  nerves  for  the 
upper  six  anterior  teeth  by  the  terminal,  infiltration  or  subperiosteal  method. 

36.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  cuspid, 
lateral  and  central  incisor  teeth  by  the  intraosseous  method. 

37.  Blocking  the  upper  right  and  left  anterior  superior  alveolar  nerves 
for  the  upper  six  anterior  teeth  by  a  single  intraosseous  injection. 

38.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  six  anterior  teeth  by  two  intraosseous  injections. 

39.  Blocking  the  anterior  superior  alveolar,  infraorbital  nerve  and  its 
terminal  branches  by  the  extraoral  method. 
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40.,  Blocking  the  interlacing  or  overlapping  branches  of  the  infraorbital 
nerve  and  anterior  superior  alveolar  nerve  by  an  extraoral  infraorbital  in- 
jection. 

41.  Blocking  the  right  or  left  region  of  the  superior  maxillary  bone  and 
other  tissues. 

42.  Blocking  the  anterior  palatine  nerve  at  the  jDOsterior  palatine  foramen. 

43.  Blocking  the  interlacing  or  overlapping  branches  of  the  anterior 
palatine  nerve-. 

44.  Blocking  the  anterior  palatine  nerve  anterior  to  the  posterior  pala- 
tine foramen,  such  as  lingual  to  the  upper  first  and  second  bicuspids,  first, 
second,  and  third  molars. 

45.  Blocking  the  lingual  nerve  supply  to  the  upper  cuspid,  by  injecting 
the  solution  lingual  to  the  apex. 

46.  Blocking  the  nasopalatine  nerves  at  the  anterior  palatine  foramen. 

47.  Blocking  the  tissues  lingual  to  the  upper  six  anterior  teeth. 

48.  Blocking  the  nasopalatine  nerve  to  the  lingual  of  the  central  incisor. 
49.,  Blocking  the  nasopalatine  nerve  to  the  lingual  of  the  central  and 

lateral  incisor  teeth.  .       • 

50.  Blocking  the  terminal  or  overlapping  branches  of  the  naso  and  an- 
terior palatine  nerve  lingual  to  the  upper  cuspid  tooth. 

51.  Blocking  the  upper  sixteen  teeth,  alveolar  process,  buccal  and  labial 
structures  with  two  intraoral  second  division  injections  and  two  intraosseous 
injections. 

52.  Blocking  the  upper  jaw,  including  all  the  teeth,  alveolar  process  and 
bone ;  including  both  the  inner  and  outer  nerve  loops  by  a  right  and  a  left  in- 
traoral, second  division  injection. 

53.  Blocking  the  right  and  left  posterior  superior  alveolar  nerves  in  con- 
junction with  intraosseous  anesthesia. 

54.  Blocking  a  single  tooth  by  the  intraosseous  method. 

55.  Blocking  various  areas  by  the  intraosseous  method. 

C.    The  Mandibular  or  Third  Division  of  Fifth  Cranial  Nerve 

56.  Blocking  the  mandibular  or  third  division  of  the  fifth  nerve  by  the 
extraoral  method. 

57.  Blocking  the  interlacing  or  overlapping  branches  following  an  extra- 
oral  third  division  injection. 

58.  Blocking  the  inferior  dento-lingual  nerves  by  the  intraoral  method. 

59.  Blocking  the  inferior  dental  nerve  separately  from  the  lingual  nerve 
by  intraoral  method. 

60.  Blocking  the  lingual  nerve  separately  from  the  inferior  dental  nerve 
by  intraoral  method. 

61.  Blocking  the  interlacing  or  overlapping  branches  following  the  in- 
ferior dento-lingual  blocking. 
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62.  Blocking  the  inferior  dento-lingual  nerves  in  children. 

63.  Blocking  the  inferior  dento-lingual  nerves  by  the  extraoral  route. 

64.  Blocking  the  long  buccal  or  buccinator  nerve  buccal  to  the  lower 
second  and  third  molars. 

65.  Blocking  the  long  buccal  or  buccinator  nerve  to  the  posterior  and 
inferior  of  the  opening  of  Stenson's  duct. 

66.  Blocking  the  mental  and  incisive  nerves  at  the  mental  foramen  by 
the  intraoral  route. 

67.  Blocking  the  mental  and  incisive  nerves  by  the  extraoral  route. 

68.  Blocking  the  soft  tissues  within  the  oral  cavity  by  the  circular  or 
regional  method. 

69.  Blocking  the  tissues  by  the  submucous  method. 

70.  Blocking  the  tissues  by  the  subperiosteal  method. 

71.  Blocking  a  single  tooth  by  the  subperiosteal  method  by  holding  the 
needle  parallel  to  the  long  axis  of  the  tooth. 

72.  Blocking  the  tissues  by  the  subperiosteal  method  by  holding  the 
needle  parallel  to  the  occlusal  plane  of  the  tooth. 

73.  Blocking  the  lingual  nerve  supply  in  the  region  of  the  two  lower  bi- 
cuspid teeth. 

74.  Blocking  the  lingual  nerve  branches  situated  to  the  lingual  of  the 
four  lower  incisor  teeth. 

75.  Blocking  the  ten  lower  anterior  teeth  for  exodontia  or  other  surgical 
operations  which  involve  the  lingual  structures. 

76.  Blocking  the  ten  lower  anterior  teeth  for  dental  operations  not  in- 
volving the  lingual  structures. 

-  77.  Blocking  the  lower  central,  lateral,  cuspid,  first  and  second  bicuspid 
teeth  for  dental  operations  not  involving  the  lingual  structures. 

78.  Blocking  the  lower  central,  lateral,  cuspid,  first  and  second  bicuspid 
teeth  for  exodontia  or  other  surgical  operations  including  the  lingual  struc- 
tures. 

79.  Blocking  the  lower  cuspid  tooth  for  operative  dentistry. 

80.  Blocking  the  lower  cuspid  for  exodontia  or  surgery. 

81.  Blocking  the  region  of  the  lower  teeth  on  the  entire  side,  across  the 
median  line  including  all  teeth,  buccal  and  lingual  tissues,  from  the  lower  third 
molar  to  the  lower  second  bicuspid  on  the  opposite  side. 

82.  Blocking  the  lower  sixteen  teeth,  alveolar  process,  a  portion  of  the 
lower  jaw,  buccal,  labial  and  lingual  structures. 

83.  Blocking  the  incisive  nerve. 

84.  Blocking  the  interlacing  or  overlapping  branches  accompanying  the 
incisive  injection. 

85.  Unilateral  blocking  to  median  line  using  incisive  injection. 
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D.  Blocking-  for  Various  Operations 

86.  Blocking  for  operations  upon  the  cranium,  dura  mater,  and  brain. 

87.  Blocking  for  tonsillectomy.     (Author's  deep  block  method.) 

88.  Blocking  the  nerve  supply  of  the  superior  maxillary  bone  for  maxil- 
lary^ sinus  operations  by  the  extraoral  method. 

89.  Blocking  the  nerve  supply  of  the  superior  maxillary  bone  for  maxil- 
lary sinus  operations  for  the  intranasal  method  of  operating. 

90.  Blocking  the  lower  cuspid  for  exodontia  or  surgery. 

91.  Blocking  the  second  division  of  the  fifth  nerve  by  the  extraoral  method 
for  maxillary  sinus  operations. 

92.  Blocking  the  upper  jaw  by  combining  the  second  division  with  the 
infraorbital  injection. 

93.  Blocking  the  nerve  suppl}^  for  the  resection  of  the  superior  maxil- 
lary bone. 

94.  Blocking  the  nerve  sujoply  for  apicoectomy. 

95.  Blocking  the  nerve  supply  for  alveolectomy. 

96.  Blocking  the  nerve  supply  for  operations  situated  in  the  soft  tissues 
forming  the  floor  of  the  mouth. 

97.  Blocking  the  nerve  supply  for   surgical  operations  upon  the  lower 
jaw. 

98.  Blocking  the  nerve  supply  for  operations  upon  the  tongue. 

99.  Blocking   the   nerve    supply   for   operating   various   tumors    situated 
upon  the  face  or  within  the  oral  cavity. 

100.  Blocking  the  Gasserian  ganglion  in  treatment  of  tic  douloureux. 

101.  Blocking  the  Gasserian  ganglion  for  major  operations. 

102.  Blocking  the  sphenopalatine  ganglion  for  tic  douloureux. 

lOo.  Blocking  the  infraorbital  nerve  and  facial  branches  for  harelip  op- 
eration in  adult. 

104.  Blocking  the  nerve  supply  for  cleft  palate  operation  in  adult. 

105.  Blocking  the  nerve  supply  for  goiter  operations. 

106.  Blocking  the  nerve  supply  for  fractures  of  the  jaws. 

107.  Blocking  the  nerve  supply  for  plastic  surgery  of  the  face. 

108.  Blocking  the  cervical  plexus  for  goiter  operations. 

109.  Blocking  the  nerve  supply  for  operations  upon  and  within  the  ear. 

110.  Blocking  the  small  occipital  nerve. 

111.  Blocking  the  great  occipital  nerve. 

112.  Blocking  the  auriculotemporal  nerve. 

113.  Blocking  the  pharyngeal  plexus  for  tonsillectomy. 

114.  Blocking  the  tonsil  la  i-  plexus  for  tonsillectomy. 

115.  Blocking   the   anterior,    middle    mid    posterior   palatine    braiichos    of 
Meckel's  ganglion  for  tonsillectomy. 

116.  Blocking  the  supei-ior  laryngeal  nerve. 

117.  Blocking  the  glossopharyngeal  nerve. 
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E.  Miscellaneous  Methods 

118.  Terminal,  peripheral  or  infiltration  method. 

119.  Schleich's  infiltration  method. 

120.  Blocking  the  terminal  or  peripheral  nerves  by  the  i)eri(U'iital  method. 

121.  Pressure  anesthesia. 

122.  High  pressure  anesthesia. 

123.  Circular  or  regional  method  of  anesthesia  by  the  intra-  and  extra- 
oral  methods. 

124.  Intravenous  method  of  producing  anesthesia. 

125.  Intraarterial  method  of  producing  anesthesia. 
!l2fi.  Spinal  anesthesia. 


CHAPTER  XXIV 

BLOCKING   THE   BRANCHES   OF   THE    FIRST   OR   OPHTHAL- 
MIC DIVISION  OF  THE  FIFTH  NERVE 

The  anatomy  of  this  nerve  branch  has  already  been  covered  in  Chapter 
VII.  Branches  of  the  ophthalmic  division  which  supply  the  contents  of  the 
orbit  and  forehead  with  sensation  can  easily  be  blocked.  In  addition  to 
blocking  the  branches  of  the  ophthalmic  divisions,  snch  as  the  supraorbital 
and  supratrochlear,  the  operative  field  should  be  circuminjectecl  for  opera- 
tions upon  the  scalp  and  forehead.  The  ophthalmic  division  divides  into  three 
branches,  which  are  the  frontal,  lachrymal  and  nasociliary;  therefore,  its 
branches  are  blocked  instead  of  the  ophthalmic  division  itself. 

The  blocking-  of  the  supraorbital  and  supratrochlear  branches,  as  they 
pass  out  of  the  orbit  over  the  supraorbital  margin,  is  given  on  page  743 ; 
therefore,  the  deep  block  injections  in  the  orbital  cavity  itself  will  be  dis- 
cussed. At  this  time  it  is  very  essential  for  the  reader  to  familiarize  him- 
self with  the  osteology  of  the  orbit,  which  is  given  on  page  408.  The  naso- 
ciliary branch  of  the  ophthalmic  division  enters  the  orbit  through  its  apex 
and  innervates  the  eye.  It  also  gives  off  two  branches  which  are  called 
the  anterior  and  posterior  ethmoidal,  which  pass  into  their  respective  foramina. 
The  other  two  large  divisions  of  the  ophthalmic  are  the  lachrymal  and  frontal, 
which  are  given  off  outside  the  apex  of  the  orbit.  The  surface  of  bone 
which  makes  up  the  orbit  in  the  region  of  these  branches  is  very  suitable 
for  deep  block  injections,  inasmuch  as  the  wall  of  the  orbit  is  an  excellent 
guide  in  directing  the  needle  toward  the  apex  of  the  orbit  by  forcing  the 
needle  backAvard  in  constant  contact  with  the  periosteum  covering  the  bone. 
The  lateral  wall  and  the  superior  portion  of  the  median  wall  is  very  smooth 
and  is  practically  straight,  which,  as  previously  stated,  is  excellent  for 
guiding  the  needle  into  its  proper  location.  AVhile  inserting  the  needle,  the 
point  should  always  be  kept  in  contact  with  the  bone,  and  if  this  is  done, 
there  will  be  no  danger  of  injuring  any  of  the  contents  of  the  orbital  cavity. 
The  nerves  of  the  ophthalmic  division  are  blocked  by  a  lateral  and  median 
orbital  injection. 

THE  LATERAL  ORBITAL  INJECTION.  BLOCKING  THE  FRONTAL  AND 
LACHRYMAL  NERVES  (BRAUN  ROUTE) 

After  the  skiji  lias  Ijeeii  ascpt  iciilly  1fc;i1<'(l  and  a  prelimiiiaiy  injection 
is  made,  the  skin  is  punctured  at  a  ])oiiit  Iwo  miirmieters  above  the  external 
canthus  of  the  eye  with  the  deep  block  needle,  which  is  twenty-two  gauge 
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and  sixty  millimeters  long.  (See  Fig.  221.)  The  puncture  point  is  situated 
near  the  suture  formed  by  the  junction  of  the  malar  and  frontal  bone. 
The  point  of  the  needle  strikes  the  periosteum  on  the  medial  surface  of  the 
rounded  bone  which  forms  the  lateral  orbital  margin,  and  it  should  be 
kept  in  close  contact  with  the  periosteum.  The  needle  is  held  in  a  hori- 
zontal position  until  its  point  strikes  the  periosteum  covering  the  medial 
surface  of  the  lateral  orbital  margin,  and  then  it  is  directed  toward  the  median 
line  following  the  periosteum,  and  it  should  assume  an  angle  of  about  45  de- 
grees toward  the  median  line.    As  the  needle  is  forced  backward  and  slightly 


Fig.    22L — The   lateral   orbital   injection.      The   needle   is   inserted   into   the   skin   at -a  point  two   milli- 
meters  above   the    external    canthus    of   the   eye.      (See    Fig.    222    for    position    of    needle    during   injection.) 


downward  along  the  lateral  wall  of  the  orbit  to  an  approximate  depth  of 
three  and  a  half  centimeters,  the  needle  point  will  encounter  the  distal  bor- 
der of  the  superior  orbital  fissure  (sphenoidal)  in  the  superior  wall  of  the 
orbit  which  will  prevent  the  needle  from  being  inserted  further  posteriorly. 
(See  Fig.  223.)  This  bone,  which  is  struck  by  the  point  of  the  needle,  is  the 
outer  end  of  the  superior  orbital  fissure  Avhich  in  most  cases  will  prevent 
the  needle  from  passing  posteriorly ;  however,  if  the  superior  orbital  fissure  is 
very  large,  there  is  some  danger  of  the  needle  entering  the  cranial  cavity 
if  it  is  forced  too  far  distall3^ 

According  to  Allen,  the  distance  between  the  lateral  portion  of  the  su- 
perior orbital  fissure  and  the  lateral  orbital  margin  varies  from  27  to  40 
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mm.  the  average  being  33.5  mm.  If  the  needle  assnmes  an  upward  direction, 
the  point  will  strike  the  lesser  Aving  of  the  sphenoid  bone  and  would  be  in 
close  contact  with  the  optic  nerve ;  therefore,  great  care  should  be  taken 
in  directing  the  needle  slightly  downward  from  the  puncture  point. 

Average  Depth  of  Needle. — In  summing  up  the  above  measurements,  the 
author  advises  that  the  needle  should,  in  the  average  case,  be  inserted  only 
to  a  depth  of  3  cm.  for  the  purpose  of  producing  block  anesthesia. 

Amount  of  Solution  Injected. — Three  mils  of  a  2  per  cent  procain  supra- 
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Fig.   222. — The    lateral    orbital    injection.      Illustrating   position    of   the    needle    during    injection. 


renin  Ringer  solution  is  slowly  injected,  and  it  is  well  to  work  the  needle  back 
and  foi-th  through  a  distance  of  2  or  3  mm.  while  injecting  the  solution. 

Structures  Anesthetized. — This  injection  blocks  the  lachrymal  and  frontal 
nerves  and  is  sufficient  for  operations  on  the  orbit  or  frontal  sinus.  Atten- 
tion is  called  to  the  fact  that  the  frontal  nerve  divides  into  the  supraorbital 
and  supralroclib'Hi"  l)raiic]ies,  and  in  cfisc  lliis  deep  injcctiou  is  made,  it  is 
not  )iecessary  to  inject  tin;  latter  named  nerves,  as  tiiey  i)ass  over  the  supra- 
orl)ital  margin.  Tlie  frontal  ]ierve  is  l)locked  before  the  supraorbital  and  supra- 
trochlear l)r'an(;]ies  a)'e  given  off. 

Time  to  Wait  For  Anesthesia.  A  iifofonnd  anesthesia  is  oblaincd  in  from 
five  to  ten  minutes. 
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MEDIAN  ORBITAL  INJECTION  FOR  BLOCKING  THE  ANTERIOR  AND 
POSTERIOR  ETHMOIDAL  NERVES  (PEUCKART  ROUTE) 

This  deep  injection,  which  is  made  on  the  median  side  of  the  orbit, 
blocks  the  ethmoidal  nerve  branches  which  supply  the  sphenoidal  and  frontal 
sinuses  and  mucous  membrane  of  the  cribriform  plate  of  the  ethmoid  bone. 
Branches  are  also  distributed  to  the  cartilage  and  skin  of  the  tip  of  the 
nose.  Branches  also  supply  the  superior  and  anterior  parts  of  the  nasal 
mucous  membrane  with  sensation. 

Before  covering*  the  technic,  the  necessary  landmarks  Avill  be  given.  If 
a  horizontal  line  is  drawn  along  the  inner  wall  of  the  orbital  cavity  extending 


Fig.   223. — Position  of  needles   for  the  lateral   and   medial   orbital   injections. 
1,   needle  for  medial  orbital;   2,  needle  for  lateral  orbital;   3,   inferior  orbital  fissure;   4,  oi^tic  foramen. 

from  the  optic  foramen  to  the  root  of  the  nose,  it  will  be  found  that  this 
line  passes  through  the  anterior  and  posterior  ethmoidal  foramina.  The 
reader  at  this  point  should  refer  to  the  osteology  of  the  orbital  cavity  which 
has  been  given  on  page  408. 

Technic  for  Median  Orbital  Injection. — The  technic  for  the  median  orbital 
injection  is  as  follows:  After  treating  the  skin  asepticall}-,  a  small  quantity 
of  the  anesthetic  solution  is  injected  into  the  skin  at  the  point  of  puncture, 
thereby  producing  a  wheal.  The  nerve  blocking  needle  is  now  employed,  which 
is  22  gauge,  and  60  mm.  long.  The  puncture  point  is  located  on  a  level  with  the 
root  of  the  nose,  and  the  needle  is  in  contact  with  the  periosteum  covering  the 
inner  orbital  margin.  The  needle  is  forced  through  the  skin,  striking  the 
inner  orbital  margin,  holding  the  needle  in  both  a  sagittal  and  horizontal 
plane.     It  is  now  forced  backward  along  the  inner  wall  of  the  orbit  at  the 
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junction  of  the  upper  and  inner  walls,  care  being  taken  to  keep  the  point  of 
the  needle  in  contact  with  the  periosteum. 

Amount  of  Solution  Injected. — The   approximate   distance  between  the 
inner  orbital  margin  and  the  anterior  ethmoidal  foramen  is  2  cm.,  and  at 


Fig.   224. — Lateral   and   medial   orbital   injections. 
1,   lateral    orbital;    2,   medial    orbital. 


this  point  two  mils  of  a  two  per  cent  procain  suprarenin  Ringer  solution  is 
injected. 

Structures  Anesthetized. — Tlie  blocking  of  the  anterior  ethmoidal  nerve 
will  anesthetize  the  mucous  membrane  lining  the  anterior  and  superior  parts 
of  the  nasal  fossa;  nasal  septum;  anterior  inferior  part  of  the  nose;  anterior 
half  of  middle  meatus  and  turbinate  bone ;  anterior  half  of  the  inferior  meatus 
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and  turbinate  bone;  anterior  lateral  part  of  wall  of  nasal  fossa;  anterior 
ethmoidal  cells;  and  frontal  sinus.  If  the  reader  will  refer  to  the  description 
of  the  anterior  ethmoidal  nerve,  as  is  found  on  page  84,  he  will  see  this 
nerve  gives  off  an  intranasal  section  which  is  again  divided  into  external 
and  internal  branches  which  are  blocked  by  this  injection  as  set  forth  above. 

Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  following 
injection  varies  from  five  to  ten  minutes. 

Blocking-  the  Posterior  Ethmoidal  Nerve. — After  injecting  the  solution  to 
block  the  anterior  ethmoidal  nerve,  if  it  is  desired  to  also  block  the  posterior 


Fig.   225. — The  medial   orbital   injection.     The   skin   is  punctured   on   a   level   of  the   root   of  the   nose. 


ethmoidal  nerve,  the  needle  is  now  forced  11/2  cm.  farther  posteriorly  along 
the  medial  wall  of  the  orbit.  The  average  distance  between  the  anterior 
and  posterior  ethmoidal  nerves,  as  they  pass  out  of  their  respective  foramina, 
is  one  and  a  half  centimeters;  the  distance  from  the  inner  orbital  margin 
to  the  anterior  ethmoidal  nerve  is  2  cm.,  and  the  distance  between  the 
two  foramina  is  approximately  li/o  cm.:  therefore,  the  total  distance  which 
the  needle  is  inserted  to  block  the  posterior  ethmoidal  nerve  is  3I/2  cm. 

Amount  of  Solution  Injected. — The  amount  of  solution  injected  for  block- 
ing the  posterior  ethmoidal  nerve  is  tAvo  mils. 

Time  to  Wait  for  Anesthesia  and  Structures  Anesthetized. — Anesthesia  is 
produced  in  from  five  to  ten  minutes  in  the  mucous  membrane  of  the  sphenoidal 
sinus  and  posterior  ethmoidal  cells. 
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Great  care  should  be  exercised  not  to  insert  the  needle  too  far  posteriorly 
in  view  of  the  fact  that  the  optic  nerve,  as  it  emerges  from  the  cranial  cavity 
throng'h  the  optic  foramen,  is  on  a  direct  line  with  the  needle.  The  average 
distance  between  the  optic  nerve  as  it  enters  the  orbital  cavity  through  the 
optic  foramen  and  the  inner  orbital  margin  is  4  cm.  The  needle  should  not  be 
inserted  to  a  greater  depth  than  3  cm.  so  as  to  make  sure  that  it  does  not  enter  the 
region  of  the  optic  nerve.  The  posterior  ethmoidal  foramen  is  located  from  31/2 
to  4  cm.  'from  the  inner  orbital  margin,  but  inasmuch  as  it  might  prove  a  danger- 


Fig.    226. — The   media!    orbital    injection.      The    needle    is    e.\tended    backward    along    the    inner    wall    of    the 
orbit   and   illustrates   the    correct   position    during   injection. 


ous  procedure  to  insert  the  needle  into  the  region  of  the  optic  nerve  as  it  passes 
out  of  the  optic  foramen,  it  is,  therefore,  advisable  to  make  the  maximum  depth 
3  cm.  Even  if  the  injection  is  made  anterior  to  the  posterior  ethmoidal  foramen, 
II1C  soliilioii  will  rciicli  the  poslfrior  ctliiuoichil  nerve  Ijy  infill  ration  and  will  pro- 
duce the  desired  result.  The  juiionnt  ol"  solution  injected,  as  set  forth  above,  is 
two  mils,  and  if  deposited  from  5  to  8  mm.  anterior  to  the  location  of  the 
nerve,  the  solution  will  infiltrate  through  the  orbital  tissues,  therel)y  reach- 
ing the  nerve  itself. 

Following  the  medi;il  of  Inlcful  orliitril  injections  a  small  licrnatoma  may 
occasionally  occur  in  the  eoinicclive  tissue  and  fat  which  are  located  in  the 
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region  where  the  solution  is  deposited.  The  injecting  solution  should  not 
contain  more  than  1/3,200  of  a  grain  of  suprarenin  per  mil,  because  the 
vaso-constriction  may  produce  anemia  of  the  optic  nerve.  The  anesthetic 
content  itself  will  act  upon  the  optic  nerve,  but  its  effects  are  only  transient. 
Jassenetcky  reported  a  case  of  amaurosis,  which  was  temporary  in  char- 
acter, following  a  block  injection  for  empyema  of  the  frontal  sinus.  How- 
ever, he  attributed  the  condition  to  inflammatory  edema  and  infection,  and 
believed  the  injection  itself  had  nothing  to  do  with  the  inflammation. 


CHAPTER  XXV 

TECHNIC   FOR  BLOCKING   THE   SECOND   DIVISION   OF 
FIFTH  NERVE  AND  ITS  BRANCHES 

BLOCKING  THE   SUPERIOR  MAXILLARY  OR  SECOND  DIVISION   OF 
THE  FIFTH  CRANIAL  NERVE 

There  are  three  methods  or  routes  employed  for  blocking  this  large  nerve 
trunk,  which  are:     1.  Intraoral.     2.  Extraoral.     3.  Orbital. 

The  author  will  not  endeavor  to  describe  here  the  detailed  anatomy  of 
this  nerve  trunk  and  its  relationship  to  other  structures,  but  he  refers  the 
reader  to  Chapter  VII  on  the  ''Nervus  Trigeminus."  However,  it  is  very 
essential  at  this  time  to  repeat  some  of  the  most  important  points  relative  to 
this  large  nerve  trunk. 

The  nervus  maxillaris,  or  second  division,  passes  anteriorly,  slightly 
inferiorly  and  laterally,  from  the  Classerian  ganglion  through  the  middle  fossa 
of  the  skull  within  the  cranial  cavity,  making  its  exit  through  the  foramen 
rotundum,  which  is  located  in  the  greater  wing  of  the  sphenoid  bone.  (See 
Figs.  40,  41,  42,  48,  49,  51,  60,  61.)  This  nerve  is  situated  outside  the  dura  mater 
and  is  composed  entirely  of  sensory  nerve  fibers.  After  it  emerges  from  the 
foramen  rotundum  it  enters  the  pterygoid  fossa.  (See  Figs.  64  and  65.)  After 
it  traverses  the  superior  part  of  this  fossa,  it  takes  a  lateral  course  and 
forms  a  slight  curve,  then  it  enters  the  sphenomaxillary  fossa,  and  after 
passing  through  this  fossa,  it  passes  anteriorly  and  slightly  laterally,  entering 
the  sphenomaxillary  fissure  (inferior  orbital  fissure)  which  is  situated  in  the 
posterior  inferior  floor  of  the  orbit.  It  enters  the  orbit  through  the  infra- 
orbital fissure,  at  which  place  it  receives  the  name  of  infraorbital  nerve.  (See 
Figs.  40,  42,  49,  51.)  After  traversing  the  infraorbital  fissure,  it  enters  the 
infraorbital  groove  and  canal,  later  making  its  exit  upon  the  face  through  the 
infraorbital  foramen.      (See  illustrations   32,  40,   69,   70,  74.) 

BLOCKING  THE  SECOND  OR  SUPERIOR  MAXILLARY  DIVISION  OF 
THE  FIFTH  CRANIAL  NERVE  BY  THE  INTRAORAL  METHOD 

Author's  Method. — In  1913  the  writer  began  to  experiment  with  a 
method  for  blocking  the  second  division  of  the  fifth  nerve,  and  he  now  pre- 
sents such  a  technic  by  the  intraoral  route.  It  has  been  carefully  worked 
out  from  dissections  of  a  Ifirge  number  of  cadavers.  Numerous  injec- 
tions were  made  on  cadavers,  using  a  solution  of  methylene  blue.  Fol- 
lowing these  dissections,  the  tecluiic  was  carefully  evolved  and  numerous  in- 
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jectioiis  Avere  made  upon  patients  before  the   teelinic   was  presented  to  the 
profession. 

The  blocking  of  the  second  division  of  the  fifth  nerve  by  the  intraoral 
route  is  noAV  employed  with  satisfaction  by  many  operators,  thereby  elim- 
inating- several  injections  which   are   otherwise   required   to   block   the   same 


Fig.  227. — Dissected  wet  anatomic  specimen  which  shows  normal  position  of  the  second  and  third 
divisions   of   fifth   nerve. 

1,  Foramen  ovale;  2,  mandibular  nerve;  3,  long  buccal  nerve;  4,  inferior  dental  nerve;  5,  lingual 
nt-rve;  6,  second  division  or  superior  maxillary  nerve;  7,  posterior  superior  dental  nerve;  8,  foramen 
rotundum. 

area.  This  injection  is  not  only  of  great  value  to  the  oral  surgeon  and  dentist, 
but  to  the  eye,  ear,  nose,  and  throat  specialist.  The  blocking  of  this  large 
nerve  trunk  is  easily  accomplished,  in  fact,  it  is  no  more  difficult  than  the 
inferior  dental,  lingual,  or  some  of  the  other  intraoral  block  injections. 
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The  osteology  and  nervous  anatomy  of  the  superior  maxillary  or  second 
division  have  already  been  described  in  Chapter  VII  on  the  Nervus  Trigem- 
inus. Before  the  operator  attempts  this  injection,  he  should  master  the  anatomy, 
and  when  he  has  done  so,  the  technic  can  be  easily  applied  with  gratifying 
results. 

Needle  Employed. — The  needle  and  extension  used  for  this  injection  is 
of  special  design.     The  extension  has  sufficient  curve  to  allow  the  needle  to 


Fig.  2^8. — Illustrating  the  point  of  the  needle  which  is  located  1  centimeter  buccal  to  the  alveolar 
plate  of  third  molar  just  after  the  needle  enters  the  mucous  membrane.  1,  posterior  superior  dental 
foramen. 


come  in  contact  with  the  periosteum  covering  the  lateral  aspect  of  the  tuber- 
osity of  the  superior  maxiHary  bone  when  the  hub  of  the  extension  is  held 
midway  between  the  occlusal  planes  of  Ihe  upjx'r  and  lower  teeth.  The  needle 
is  made  of  iridio-platinuin,  is  40  millimeters  long,  and  22  gauge.  The  bevel 
is  located  on  1hc  side  of  the  extension  hub.     (See  Fig.  177  needle  No.  6.) 

Technic  of  Injection.-  Tln'  hiiccjil  and  occlusal  siii'raccs  of  the  upper 
second  and  third  molars,  giiin  1  issue,  mucous  membi'aiie,  and  cheek  in  the 
region    of    the    upper    second    and    thii-fl    mohir    are    thorouglily    prepared 
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for  the  needle  by  drying  and  applying  the  germicidal  solution.  An  area  at 
least  3  cm.  in  diameter  should  be  thoroughly  prepared.  The  sjn-inge  should 
contain  4  c.c.  of  the  anesthetizing  solution  and  should  be  held  in  the  hand 
pen  fashion.  The  operator  should  stand  in  front  of  his  patient  with  the 
joatient  assuming  the  semisupine  position.  The  patient's  mouth  should  be  half 
open  to  allow  the  operator  to  extend  the  cheek  laterally  with  the  first  and  second 
fingers  to  expose  the  area  for  the  needle.  The  next  step  is  to  puncture  the  mucous 
membiane  between  the  gum  tissue  and  inner  side  of  the  cheek.  (See  Figs.  228, 
229  and  230.)  In  other  words,  the  highest  point  in  this  region.  The  needle  should 
enter  the  mucous  tissue  above  and  to  the  buccal  of  the  apices  of  the  roots  of 


Fig.  229. — The  needle  is  being  advanced  into  the  mucous  memljrane  from  the  puncture  point  which 
is^  located  in  the  reflection  of  mucous  membrane  buccal  to  upper  third  molar.  Needle  is  advanced  upward, 
slightly  backward  and  inward.  When  a  depth  of  15  millimeters  has  been  reached,  the  needle  point  should 
be  in  contact  with  the  periosteum  covering  the  lateral  portion  of  tuberosity.  After  the  periosteum  has 
been  reached,  the  needle  is  advanced  inward  and  unward  an  additional  15  millimeters  along  the  periosteum 
making  a  total  depth  of  30  millimeters  which  is  the  approximate  depth  to  block  the  second  or  superior 
nia-xillary   division   of  fifth   nerve. 


the  upper  third  molar.  Great  care  should  be  taken  not  to  insert  the  needle  too 
near  the  gum  tissue,  for  such  a  procedure  would  make  it  impossible  to  carry  the 
needle  in  the  right  direction.  In  case  the  needle  is  started  in  the  gum  tissue,  it 
will  not  follow  the  periosteum  covering  the  posterior  lateral  surface  of  the  tuber- 
osity of  the  superior  maxillary  bone.  After  puncturing  the  tissue  in  the  manner 
described  the  needle  is  advanced  upward,  inward  and  slightly  backward  into  the 
mucous  membrane  allowing  the  bevel  of  the  needle  to  reach  the  periosteum 
covering  the  lateral  surface  of  tuberosity  at  approximate  depth  of  15  mm.  After 
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the  needle  reaches  the  iDeriosteum  at  this  depth,  the  needle  is  advanced  in  close 
contact  with  the  periosteum  covering  the  posterio-lateral  surface  of  the  tuber- 
osity, approximately  15  mm.  making  a  total  depth  of  30  mm.  (See  Figs.  231, 
235,  236.)     The  extension  and  hub  should  assume  a  position  midway  between 
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Fig.  230. — Illustrating  the  first  position  of  the  needle  for  blocking  the  second  division  of  the  fifth 
nerve  by  the  intraoral  method.  The  point  of  puncture  is  located  in  the  reflection  of  mucous  membrane 
situated  between  the   cheek  and  gum   tissue — buccal   to   the  upper   third   molar. 
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the  occlusal  planes  of  the  upper  and  lower  teeth.  (See  Figs.  232,  233,  234.) 
The  lateral  part  of  the  hub  and  extension  should  be  on  a  line  drawn  from 
the  buccal  surface  of  the  upper  l)icuspids  to  the  buccal  surface  of  the  lower 
bicuspids.  Force  the  needle  into  the  mucous  membrane  as  described  until 
approximateh'  3  cm.  of  the  needle  have  disappeared.  After  considerable  ex- 
perience upon  patients  and  cadavers,  the  writer  has  found  the  distance  from 
the  puncture  point,  as  mentioned,  to  the  second  division  of  the  fifth  nerve  as  it 
crosses  the  sphenomaxillary  fossa,  is  from  27  to  33  mm.,  the  average  being 
30  mm.  or  3  cm.  During  the  insertion  of  the  needle  great  care  should  be 
exercised  in  NOT  allowing  it  to  assume  a  perpendicular  course,  for  if  such 
is  the  case  the  needle  will  not  remain  in  contact  Avith  the  periosteum  cover- 


Fig.  231. — The  needle  located  lateral  to  the  tuberosity  and  third  molar  also  anteriolateral  to  posterior 
superior  dental   nerve  and  foramen. 

1,   posterior   superior   dental    foramen;    2,   posterior    superior   dental    nerve;    3,    second   division    of   the 
fifth   nerve  crossing  the   sphenomaxillary   fossa. 

ing  the  tuber  maxillare.  If  the  extension  hub  is  held  parallel  to  the  occlusal 
plane  of  the  upper  teeth  while  the  needle  is  being  inserted,  the  needle  point 
will  strike  the  inferior  lateral  portion  of  the  greater  wing  of  the  sphenoid 
bone,  or  the  lateral  portion  of  the  external  i3terygoid  plate.  If  this  has  been 
done,  the  needle  should  be  withdrawn  and  the  correct  technic  emploj-ed.  In 
case  the  needle  has  been  incorrectly  directed  too  far  posteriorly,  care  should  be 
taken  to  withdraw  it  from  the  tissue  before  depressing  the  extension  hub. 
Such  a  procedure  would  cause  the  needle  to  bend  at  the  soldered  joint,  as 
considerable  leverage  is  exerted  on  the  needle  bj'  the  syringe.  The  route  fol- 
lowed by  the  needle  is  void  of  large  arteries,  veins,  and  nerves.    As  the  needle 
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passes  along  the  periosteum  covering  the  posterior  lateral  tuberosity  of  the 
superior  maxillary  bone,  it  is  located  anteriorly  and  laterally  to  the  posterior 
superior  alveolar  nerve  and  artery  as  they  enter  the  posterior  superior  alveolar 
foramen.  (See  Figs.  65,  235,  236.)  The  route  of  the  needle  is  from  one-half  to 
three-quarters  of  an  inch  anterior  to  the  internal  maxillary  artery.  As  previ- 
ously stated,  the  needle  employed  for  this  injection  is  4  cm.  in  length,  and  that 
in  the  average  case  it  will  be  inserted  into  the  tissue  to  the  extent  of  3  cm., 
which  allows  one  centimeter  to  remain  exterior  to  the  surface. 


Fig.    232. — Showing  relationship   of  needle  to   upper   third   molar  and    lateral   portion   of   tuberosity   on    skull. 
Note  that  the  needle  is  directed  upward,  inward  and  slightly  backward. 

Injection  of  Solution. — The  quantity  injected  is  4  mils  (c.c.)  of  a  2  per 
cent  procain,  suprarenin  Ringer  solution,  and  if  injected  near  the  second 
division,  the  anesthetic  solution  will  seldom  infiltrate  to  the  orbit.  The  anes- 
thetic solution  should  be  injected  slowly,  working  the  needle  up  and  down 
through  a  distance  of  3  or  4  mm. 

Precautions. — This  injection  is  made  with  just  as  much  ease  and  ac- 
curacy as  Uie  other  block  injections  when  the  operator  understands  the 
anatomy   and    technic.      In    order   to    ol)hiin    the   best    results,    the    following 
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Fig.  233. — Wet  specimen  illustrating  position  of  needle  and  extension  hub  for  blocking  second 
division  of  fifth  nerve.  Note  that  the  needle  is  started  in  the  reflection  of  mucous  membrane  buccal  to 
upper  third  molar  and  that  the  extension  hub  is  situated  between  the  occlusal  planes  of  the  teeth. 
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points  must  be  observed :  The  needle  should  be  started  in  the  reflection  of  the 
mucous  membrane  (mucous  fold)  located  between  the  cheek  and  the  gum  tis- 
sue buccal  to  the  upper  third  molar.  (See  Figs.  228,  229,  230.)  This  is  the 
highest  point,  and  the  distance  between  this  particular  region  and  the  second 
division  is  less  than  any  other  route.  The  needle  should  be  directed  towards 
the  tuberosity  so  the  bevel  will  come  in  contact  with  the  periosteum  at  a 
depth  of  1%  cm.,  and  after  this  is  accomplished,  the  needle  is  advanced  li^ 
cm.  more  upward,  inward,  and  slightly  backward  along  the  periosteum  cover- 
ing the  posterior  lateral  curvature  of  the  superior  maxillary  bone,  thus  mak- 


Fig.  234. — Illustrating  correct  position  of  needle  and  extension  hub  prior  to  injecting  solution  for 
blocking  the  second  division.  Ten  millimeters  of  the  needle  are  located  exterior  to  puncture  of  mucous 
membrane.  Fifteen  millimeters  of  needle  are  located  in  mucous  tissue  10  millimeters  buccal  to  alveolar  plate 
over  third  molar.  Fifteen  millimeters  of  needle  are  in  contact  with  the  periosteum  on  lateral  side  of  tuber- 
osity  below  and  lateral  to   the  second   division. 


ing  a  total  depth   of  30  millimeters  which  is   the   average   distance   to   the 
second  division.     (See  Figs.  235,  236,  237.) 

Care  should  be  exercised  not  to  alloAv  the  needle  to  become  engaged 
beneath  the  periosteum,  for  such  a  procedure  would  bind  the  needle  to  the 
bone  and  would  prevent  it  from  being  inserted  in  the  proper  direction  and 
location.  After  the  needle  has  been  inserted  partially  or  entirely,  no  pres- 
sure should  be  exerted  on  the  syringe  wliich  would  act  as  a  lever  and  bend 
the  needle.  It  must  be  borne  in  mind  that  the  extension  hub  and  syringe 
are  quite  long,  and  when  the  needle  is  engaged  in  the  tissue  only  a  slight 
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amount  of  leverage  will  cause  the  needle  to  bend,  Avliicli  would  change  its 
course   while   being   advanced   through   the   tissue,   resulting   in  failure. 

Some  operators  have  failed  to  secure  profound  anesthesia  hecause  they 
inserted  the  needle  in  a  perpendicular  direction  and  injected  the  solution  lat- 
erally to  the  second  division,  instead  of  directing  the  needle  inward,  upward,  and 


Fig.  235. — Wet  specimen  illustrating  the  needle  in  correct  position  along  the  lateral  portion  of 
tuberosity  for  blocking  second  division.  Note  point  of  needle  in  contact  with  the  second  or  superior  max- 
illary  division   of  fifth   nerve. 

1,  long  buccal  nerve;  2,  lingual  nerve;  3,  inferior  dental  nerve;  4,  mandibular  nerve:  5.  auriculo- 
temporal nerve;  6,  foramen  ovale;  7,  posterior  superior  dental  nerve;  8,  foramen  rotundum;  up])er  9, 
second  division  of  the  fifth  nerve  crossing  the  sphenomaxillary  fossa;  lower  9,  posterior  superior  dental 
foramen;    10,   posterior  part   of   infraorbital   canal. 

slightly  backward  and  depositing  the  solution  into  or  near  the  nerve  trunk. 
The  needle  should  never  be  inserted  in  the  tissue  up  to  the  hub ;  at  least  one 
centimeter  should  remain  exterior  to  the  starting  point.     Occasionally,  if  the 
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needle  is  inserted  too  far,  or  the  solution  infiltrates  the  tissues  in  the  region 
of  the  recti  muscles,  it  may  produce  a  slight  deviation  from  the  normal  in  the 
movement  of  the  eyeball,  such  as  isophoria  or  exophoria.  This  is  manifested 
by  the  i3atient  experiencing  a  slight  tingling  or  twitching  sensation  in  the 
orbit,  and  may  be  followed  by  diplopia.  If  the  operator  should  encounter  a 
case  of  this  character,  he  should  not  become  alarmed,  as  the  condition 
is  only  transient  and  will  pass  away  along  with  the  anesthesia,  and  normal 
function  be  restored. 


Fig.  236. — Posteriolateral  view  of  needle  for  blocking  second  division.  Note  the  inward  inclination 
of  the  needle,  which  is  imperative.  Approximately  15  millimeters  of  the  needle  are  in  contact  with  peri- 
osteum below-  and  lateral  to   second  division. 

1.  posterior  superior  denial  foramen;  2,  second  division  of  the  fifth  nerve  crossing  the  sphenomax- 
illary   fossa. 

Time  to  Wait  for  Anesthesia. — If  the  solution  has  been  injected  in 
close  contact  with  the  second  division  of  tlic  fiftli  nerve  as  it  crosses  the 
sphenomaxillary  fos.sa,  1he  initial  signs  of  approaching  anesthesia  will  be 
experienced  by  the  ])a1iciit  in  most  cases  wilhin  Wwvr  niimilcs.  Tlic  time 
required  foi-  the  solullon  In  1  h()i'iiii;^lily  pcriiicjilc  1hc  cpiiuiurium  and  the 
second  division  fiber.s  is  Froin  Icn  Id  Iwcnly  iniimlrs.  ''J'he  operator  should 
always  be  positive,  Ijcfoi'*'  bc.uiiiiiin^-  lo  opnjijc,  1h;i1  deep  anesthesia  has  been 
secured. 
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Structures  Anesthetized. — The  injection  for  the  second  division,  as  it 
crosses  the  sphenomaxillary  fossa,  will  block  all  nerve  branches  that  are  given 
off  anterior  to  the  point  of  injection.  If  the  operator  is  familiar  with  the 
nervous  anatomy,  he  will  readily  appreciate  the  value  of  this  injection  and  the 
extensive  area  which  he  is  enabled  to  block  Avith  one  injection.  (See  Fig.  253'.) 
The  second  division  of  the  fifth  nerve  and  all  branches  which  are  given 
off  this  large  trunk  anterior  to  the  point  of  injection  which  are  completely 
blocked,  the  infraorbital  nerve  and  its  branches,  i.  e.,  lateral  nasal,  inferior 


Fig.  237. — The  area  which  is  anesthetized  by  the  second  division  blocking  which  is  indicated  l)y  the 
outline  marked   1.      Solution  injected   at  x  marked   IS. 

2,  nasopalatine  nerve;  3,  middle  superior  dental  nerve;  4,  anterior  superior  dental  nerve;  5,  infra- 
orbital foramen  and  nerve;  6,  infrapalpebral  nerve;  7,  lateral  nasal  nerve;  8,  superior  labial  nerve:  9, 
overlapping  of  nasopalatine  and  anterior  palatine  nerves;  10,  anterior  palatine  nerve;  11,  posterior  palatine 
foramen;  12,  posterior  superior  dental  nerve;  13,  sphenopalatine  ganglion;  14,  second  division  fifth  nerve; 
IS,   location   of  blocking  second   division — indicated   by  x;    16,   foramen   rotundum. 

palpebral,  and  superior  labial ;  the  outer  nerve  loop  composed  of  the  posterior, 
middle  and  anterior  superior  alveolar  branches ;  the  inner  nerve  loop  which  is 
composed  of  the  naso-  and  anterior  palatine  branches;  a  portion  of  Meckel's  gan- 
glion and  its  branches,  such  as  the  posterior  and  middle  palatine,  which  supply  a 
portion  of  the  tonsils,  anterior  and  posterior  pillars,  etc.     (See  Fig.  237.) 

Anesthesia  following  this  injection  enables  the  operator  to  perform  ex- 
tensive operations  which  involve  the  superior  maxillary  bone,  the  antrum,  al- 
veolar process,  removal   of  teeth  in  corresponding  half   of  the  jaw  as   far 
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anteriorly  as  the  cuspid,  plastic  operations,  such  as  harelip  and  skin  graft- 
ing on  face  and  nose,  etc.  If  the  operation  extends  near  the  median  line,  the 
interlacing  or  overlapping  branches  from  the  opposite  side  must  be  blocked. 

BLOCKING  THE  INTERLACING  OR  OVERLAPPING  BRANCHES 

If  the  operation  should  extend  near  or  involve  the  tissue,  bone,  or  teeth, 
in  the  region  of  the  median  line,  it  is  then  necessary  to  make  an  additional 
injection  along  with  the  second  division  injection.  This  additional  injection 
is  not  needed  if  the  operation  does  not  involve  the  tissues,  teeth,  or  bone,  etc. 


0^        "^ , 
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Fig.  238. — Advancing  the  needle  in  the  mucous  tissue  at  reflection  buccal  to  the  upper  third  molar 
for  blocking  the  second  or  superior  maxillary  division  of  fifth  nerve  on  lefji:  side.  Similar  technic  is  em- 
ployed as  for  blocking  the   second   division   on   the   right   side. 


anterior  to  the  cuspid.  However,  if  the  region  of  the  lateral  and  central  is  to 
be  operated  upon,  the  nerve  branches  which  pass  over  the  median  line  from  the 
opposite  side  must  be  blocked,  and  this  is  easily  accomplished  by  making  the 
Infraorbital  injection  on  the  opposite  side,  from  which  the  second  division 
injection  has  been  made.     (See  page  459  for  infraorbital  injection.) 

If  a  plastic  operation  is  to  be  loerformecl,  one  should  employ  the  in- 
fraorbital injection.  If  the  teeth  and  alveolar  process  are  to  be  operated 
upon,  the  intraosseous  melliod  iiiciy  l)e  used  by  making  the  injection 
above  and  between  the  apices  of  tlic  roots  of  the  lateral  and  central  incisors  on 
the   same   .side   of   the   second   division    injection.      (See   page   489    for   intra- 
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osseous  technic.)      The  infiltration  or  terminal  method  may  also  be  used.      (See 
technic  on  page  -179.) 

ADVANTAGES  OF  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 

NERVE  BY  THE  INTRAORAL  ROUTE  OVER 

THE    EXTRAORAL    ROUTE 

1.  The  distance  between  the  puncture  point,  which  is  in  the  mucous  fold, 
and  the  second  division  is  in  the  average  case  3  cm.,  whereas  by  the  extraoral 
method  the  distance  from  the  puncture  point  in  the  skin  to  the  second  division 
is  usually  5  cm. 

2.  The  route  of  the  needle  is  anterior  and  lateral  to  the  internal  maxil- 
lary artery.  Therefore,  the  possibility  of  inserting  the  needle  into  the  internal 
maxillary  artery  is  eliminated. 

3.  This  route  which  has  been  selected  for  the  needle  is  by  far  the  shortest 
distance  of  any  method  which  has  been  presented  by  the  extraoral  or  orbital 
routes. 

4.  Little  or  no  pain  is  inflicted  upon  the  patient  while  inserting  the 
needle  and  making  the  injection.  No  preliminary  injection  is  required,  as 
is  the  case  wdien  the  needle  is  inserted  through  the  skin  from  the  exterior. 

5.  The  technic  is  more  readily  executed,  and  the  results  are  more  certain 
than  by  the  extraoral  or  orbital  routes. 

6.  The  needle  is  not  inserted  through  muscle  tissue,  which  is  the  case 
by  the  extraoral  route. 

7.  When  the  second  division  is  blocked  on  both  sides,  only  two  needle 
punctures  are  necessary,  and  a  smaller  quantity  of  solution  is  required  to  block 
the  entire  upper  jaw  than  when  several  other  intraoral  injections  are  made. 

8.  No  postoperative  pain  or  complications  will  follow  if  the  injection  has 
been  properly  made. 

EXTENT  OF  OPERATIONS  WHICH  CAN  BE  PERFORMED  FOLLOWING 

THE  BLOCKING  OF  THE  SECOND  DIVISION  OF  THE 

FIFTH  CRANIAL  NERVE 

Only  two  injections  are  necessary  to  block  the  entire  upper  jaw  by  this 
route.  Other Avise  several  other  injections  would  be  necessary  to  block  the 
same  area.  A  larger  quantity  of  solution  would  be  necessary  to  accomplish 
the  same  purpose  by  the  several  injections  than  that  which  is  employed  with 
the  two  intraoral  second  division  injections. 

The  following  operations  can  be  performed : 

1.  Aveolectomy. 

2.  Extirpation  of  pulps. 

3.  Extraction  of  the  first  and  second  bicuspids ;  first,  second  and  third 
molars,  and  including  the  cuspid  in  75  per  cent  of  cases  following  the  blocking 
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of  either  the  right  or  left  second  divisions.  In  case  all  the  upper  teeth  are  to 
be  extracted,  both  the  right  and  left  second  divisions  are  blocked.  In  case 
the  teeth  are  to  be  extracted  up  to  the  median  line,  then  an  additional  in- 
jection is  made  to  block  the  interlacing  branches,  in  addition  to  the  right  or 
left  second  division  injection.  (See  page  392  for  "Blocking  the  Interlacing  or 
Overlapping  Branches. ' ' ) 

4.  Resection  of  the  superior  maxillary  bone. 

5.  Reduction  and  splinting  in  the  treatment  of  superior  maxillary  frac- 
ture. 

6.  Antrum  operations  (plus  interlacing  injection). 

7.  Nasal  operations  (plus  interlacing  injection). 

8.  Plastic  operations,  such  as  harelip,  skin  grafting,  etc.,  (plus  interlacing 
injection). 

9.  Curettement  of  pus  pockets  in  the  treatment  of  pyorrhea  alveolaris. 

10.  Extensive  cavity  preparation. 

INDICATIONS  FOR  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 
NERVE  BY  THE  INTRAORAL  ROUTE 

This  injection  is  of  inestimable  value  in  oral  surgery  as  it  produces  the 
same  results  as  are  accomplished  by  several  injections  which  are  necessary 
to  block  the  same  area.  This  injection  should  be  used  only  Avhen  indicated, 
for  the  reason  that  anesthesia  should  not  be  produced  over  any  larger  area 
than  is  absolutely  necessary  to  perform  the  operation  in  question. 

This  injection  is  likewise  of  great  value  in  the  treatment  of  pyorrhea  al- 
veolaris, in  curetting  pus  pockets,  for  the  extraction  of  several  teeth  on  one 
side  of  the  arch,  or,  in  case  it  is  necessary,  to  remove  all  the  teeth  in  the 
upper  arch. 

The  writer  quotes  from  a  letter  received  from  Dr.  Jules  J.  Sar- 
razin,  of  Ncav  Orleans,  wuth  reference  to  the  blocking  of  the  second  divi- 
sion by  the  intraoral  method.  He  says:  "Every  now  and  then,  some- 
times after  patients  have  suffered  for  a  couple  of  weeks  as  the  result  of  ruth- 
less extraction  of  teeth,  I  find  it  necessary  both  to  give  relief  from  pain  and 
1o  guard  agaiust  immediate  tissue  destruction  aud  remote  infection,  in  tlie 
course  of  uiy  stomatological  work  to  trim  the  septa  and  to  curette  the  sockets, 
and  occasionally  bur  the  bone,  also  suture  flaps  over  fresh  healthy  clots  so  that 
healing  can  take  place  without  danger  to  health.  All  this  is  satisfactorily  ac- 
complished under  nerve  blocking  anesthesia,  and  incidentaUy  the  more  ex- 
perience I  have,  the  more  I  care  only  foi-  the  intraoral  second  division  injec- 
tion, and  tlie  inferior  dental  lingual  injection,  and  l)locking  the  interlacing 
brandies  from  the  opposite  side.  'J'bis  is  due  largely  1o  I  be  fact  tbat  I  need  a 
larger  field  than  the  opei'a1i\c  (b'niist  or  tlie  exodonlisl." 

Dr.  E.  A.  Litchfield  re])oi"1s  Ihat  up  to  date  be  has  iiiacb;  97  dee|) 
block  injections  for  1lic  second  disision  b\'  I  lie  iiilraoral  method, 
and    of    this    number    S9    wer(i    pcrfcfd     rcsulls,    six     wilb    ]);ii'lial    anesthe- 
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sia,  and  two  failures.  Dr.  F.  F.  Molt,  Chicago,  states  that  he  has  experienced 
very  few  failures  following  a  large  number  of  second  division  injec- 
tions. Dr.  John  W.  Seybold,  Denver;  Dr.  C.  R.  Lawrence,  Enid,  Okla- 
homa; Lieutenant  H.  C.  Miller,  Great  Lakes  Naval  Training  Station;  Dr.  J. 
P.   Henahan,   Cleveland,    Ohio;   Dr.   Emmet   Craig,   Kansas   City;   Dr.   R.   F. 


I'ig.    239. — Removal    of   greater   part   of   hard   i>ahik-    ami    suiKiior    maxillary   bone   for   carcinoma — operation 
performed    under    nerve    blucking.      (After    Uraun.) 

Lucas,  South  Bend,  Indiana;  Dr.  John  J.  Ogden,  Memphis,  Tennessee; 
Dr.  J.  A.  Blue,  Birmingham,  Alabama;  Dr.  Albert  Hallenberg,  Fargo,  North 
Dakota;  Dr.  Roy  S.  Hopkinson,  Milwaukee,  Wisconsin,  and  numerous  other 
operators,  who  have  made  a  large  number  of  these  injections,  have  sent  grat- 
ifying reports. 
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CONTRAINDICATIONS   FOR   BLOCKING  THE   SECOND   DIVISION   OF 
THE  FIFTH  NERVE  BY  THE  INTRAORAL  ROUTE 

It  should  be  the  aim  of  the  operator  to  mject  as  little  solution  as  pos- 
sible, and  to  produce  as  small  an  area  as  possible  to  suffice  for  the  opera- 
tion to  be  performed.  Therefore,  this  injection  should  never  be  employed 
if  only  one  or  two  teeth  are  to  be  extracted,  or  a  similar  operation  which 
only  involves  a  small  area.  It  must  alwaj^s  be  remembered  that  the  blocking 
of  the  second  division  anesthetizes  an  extensive  area,  and  should  not  be 
employed  when  one  of  the  other  intraoral  injections,  which  produces  a  smaller 


Fig.  240. — Making  a  preliminary  injection  into  and  beneath  the  skin  witli  a  very  fine  sharp  needle 
such  as  needle  No.  7.  This  injection  is  made  prior  to  using  the  regular  nerve  blocking  needle  for  blocking 
the  second  division  of  the  fifth  nerve  by  the  e.xtraoral  method. 

area  of  anesthesia,  will  suffice,  unless  such  an  injection  is  contraindicated,  by 
infection  or  other  causes.  This  injection  is  also  contraindicated  in  case  ex- 
tensive inflammation  or  infection  is  present  within  the  oral  cavity,  Init  instead 
the  second  division  is  blocked  by  the  extraoral  route. 


BLOCKING  THE  SECOND   OR  SUPERIOR  MAXILLARY  DIVISION  OF 
THE  FIFTH  CRANIAL  NERVE  BY  THE  EXTRAORAL  METHOD 

The  blocking  of  this  large  nerve  trunk  by  the  extraoral  route  is  accom- 
plished by  injecting  the  solution  near  the  second  division  as  it  crosses  the 
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sphenomaxillary  fossa,  located  between  the  foramen  rotundum  of  the  sphenoid 
bone  and  the  posterior  inferior  portion  of  the  floor  of  the  orbit.  (See  Figs. 
40,  42,  51,  53,  and  60.)  The  sphenomaxillary  fossa  differs  in  width  with  dif- 
ferent individuals;  the  approximate  width  in  the  average  adult  is  lYo  cm. 
(See  Figs.  54- JL,  64,  and  65.)  The  injection  of  the  solution  at  this  point 
will  produce  anesthesia  of  all  of  those  branches  that  are  given  off  the  second 
division  of  the  fifth  nerve  anterior  to  the  point  of  injection,  and  in  most  cases 
the  sphenopalatine    (Meckel's)    ganglion  and  its  branches. 

Needles  Employed. — Two  needles  are  used  for  this  injection.    Needle  No. 
7  (see  Fig.  177)  is  called  the  preliminary  needle  and  is  used  for  making  the 


Fig.  241. — Locating  the  anterior  border  of  the  coronoid  process  of  mandible  and  the  lower  border 
of  the  zygoma  and  zygomatic  bone  with  the  tip  of  the  index  finger.  The  patient  is  requested  to  open  and 
close  his   mouth.     This   aids   the   operator   to   quickly   locate  the   bony   landmarks. 

initial  injection  into  the  skin,  prior  to  inserting  the  longer  needle,  to  deposit  the 
solution  in  the  region  of  the  nerve  trunk.  This  needle  is  made  of  iridio-platinum, 
is  very  fine  and  sharp,  it  being  only  27  gauge  and  1  cm.  in  length.  Needle  No. 
8  (See  Fig.  177)  is  60  mm.  long,  20  gauge,  iridio-platinum,  and  is  used  follow- 
ing the  preliminary  needle. 

Technic  of  Injection.— The  technic  employed  for  blocking  the  second  di- 
vision by  the  extraoral  route  is  as  follows:  Prepare  the  skin  to  receive  the 
needle  by  washing  with  soap  and  Avater,  followed  by  benzin  or  iodin,  or  with  a 
solution  of  1/1000  bichlorid  of  mercury.  Following  this  procedure  a  pre- 
liminary or  initial  injection  is  made  into  and  beneath  the  skin  with  a  very 


398 


BLOCK    ANESTHESIA    AND    ALLIED    SUBJECTS 


fine  hypodermic  needle,  Avliich  has  previously  been  described.  At  least  one  and 
a  half  mils  of  the  solution  should  be  injected  at  this  point,  which  will  elim- 
inate the  pain  following  the  insertion  of  the  regular  needle  through  the  skin 
and  other  tissues.  The  skin  is  grasped  between  the  index  finger  and  thumb, 
and  pressure  is  brought  upon  it  for  several  minutes,  gradually  increasing  the 
pressure,  which  will  eliminate  the  pain  from  the  insertion  of  the  fine  sharp 
preliminary  needle.  When  the  point  of  the  needle  has  entered  the  skin 
several  minims  of  solution  are  slowly  injected.  A  wheal,  at  least  2  cm.  in  diam- 
eter, should  be  produced  by  the  preliminary  injection.     (See  Fig.  240.)     Follow- 


I'ig.  242. — The  hoiizontal  line  indica..>.s  Ji^  lower  ijorjer  of  the  z..  go:v.a  and  z\gon-iat;c  Lone.  The 
perpendicular  line  indicates  the  anterior  border  of  the  coronoid  process.  The  line  connecting  the  hori- 
zontal with  the  perpendicular  is  to  form  a  triangle.  The  horizontal  and  perpendicular  lines  should  be  at 
least  2  centimeters  each  in  length.  The  X  situated  within  the  triangle  indicates  the  location  of  puncture 
of  the  skin  by  needle. 


iiig  this  the  regular  needle,  used  for  the  blocking  of  the  second  division  by  the  ex- 
Iraoral  method,  which  is  60  millimeters  long  and  20  gauge,  is  employed. 

The  next  procedure  in  the  technic  is  to  locate  the  various  bony  land- 
marks. With  the  tip  of  the  index  finger  locate  the  anterior  margin  of  the 
coronoid  process  of  the  numdihb,'  and  the  lower  border  of  the  malar  bone. 
This  is  best  accomplished  by  having  the  patient  open  and  close  his  mouth  slightly, 
if  possible,  at  the  same  time  exerting  pressure  over  this  area  with  the  tip  of  the 
index  finger.  (8ee  Fig.  241.)  If  it  is  possible  for  the  patient  to  open  his  mouth 
slightly,  pressure  at  this  point  readily  locates  this  particular  region.  However,  if 
the  patient  is  suffering  from  a  fracture  or  from  some  pathological  condition  of  the 
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superior  or  inferior  maxillary  bone,  which  would  cause  a  great  deal  oL'  pain 
due  to  the  palpation,  the  operator  should  rely  on  pressure  in  locating  the 
desired  area  without  requesting  the  patient  to  manipulate  the  lower  jaw.  Af- 
ter locating  the  lower  margin  of  the  malar  bone,  a  line  is  drawn  upon  the 
shin    with    a    dermographic    pencil,     or    -with     tincture     of    iodin,     ])ai-allcl 


Fig.    243. — Illustrating  the   outline   of   the   bony   landmarks   indicated   by   the    triangle.      The    dot    sitU' 
ated  within   the  triangle  represents  the  position  of  puncture  point.      (See  Fig.   244.) 


to  the  lower  surface  of  this  bone.  Another  line  is  drawn  which  is  a  per- 
pendicular one  and  parallel  to  the  anterior  surface  of  the  coronoid  process 
of  the  mandible.  The  horizontal  line  wdiich  represents  the  lower  border  of  the 
malar  bone,  and  the  perpendicular  line  which  represents  the  anterior  surface 
of  the  coronoid  process  of  the  mandible  should  each  be  at  least  2  cm.  in 
length.   The  two  lines  form  a  right  angle.    Next,  draw  a  line  connecting  the 
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two  right  angle  lines  which  will  form  a  triangle.  (See  Figs.  242  and  243.)  After 
a  sufficient  length  of  time  has  elapsed  for  the  preliminary. injection  to  produce 
deep  anesthesia  of  the  skin  and  superficial  structures,  the  60  millimeter,  20  gauge 
needle  is  now  forced  into  the  skin  in  the  center  of  the  triangle.  (See  Figs.  242, 
243,  and  244.)  The  needle  is  now  forced  upward,  inward,  and  backward,  carrying 
it  at  an  angle  of  40  degrees.  The  40  degree  angle  is  calculated  from  the  horizontal 
line.  After  the  needle  has  been  forced  into  the  tissue  in  the  direction  outlined 
above  to  a  depth  of  approximately  21^  cm.,  the  needle  should  be  worked  back  and 


Fig.  244. — The  needle  employed  for  blocking  the  second  division  by  the  extraoral  method  enters 
the  skin  (which  has  been  previously  anesthetized  by  a  preliminary  injection)  at  point  marked  X  within 
the  triangle.      (See   Fig.  242.) 

forth  slightly,  at  the  same  time  extending  the  syringe  laterally  (see  Fig.  245) 
until  the  point  of  the  needle  comes  in  contact  with  the  posterior  lateral  sur- 
face of  the  tuber  maxillare,  and  after  it  passes  this  point  the  needle  will 
suddenly  pass  into  the  sphenomaxillary  fossa.  When  this  part  of  the  supe- 
rior maxillary  bone  is  reached  b,y  the  needle,  it  proves  that  the  needle  is 
proceeding  in  the  proper  direction.  (See  Figs.  246  and  247.)  The  bevel 
of  the  needle  should  be  towards  the  bone,  and  care  should  be  taken  not  to 
force  the  needle  beneath  the  periosteum  covering  the  tuberosity,  as  it  would 
bind  the  needle  and  make  it  very  difficult  to  advance  it  at  the  proper  angle. 
After  this  bony  prominence  has  ])een  reached,  the  needle  is  advanced  into 
the  sphenomaxillary  fossa  (pterygopalatine)  at  an  approximate  depth  of  five 
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centimeters.  Tlie  point  of  the  needle  should  assume  a  position  midway  be- 
tween the  posterior  portion  of  the  floor  of  the  orbit  and  the  foramen  rotun- 
dum.  The  needle  should  strike  the  anterior  surface  of  the  sphenoid  bone  in 
the  region  of  the  foramen  rotundum  at  an  approximate  depth  of  51/2  cm.  If 
the  needle  does  not  strike  the  anterior  surface  of  the  greater  wing  of  the 
sphenoid  bone  after  it  has  been  inserted  into  the  tissue  at  a  depth  of  S^/o  em., 
it  should  be  withdrawn  a  short  distance  and  made  to  take  a  more  backward 
course. 

In  some  cases  the  needle  may  assume  a  too  backward  or  lateral  course, 
and  in  this  event  the  needle  will  strike  the  anterior  surface  of  the  external 


Fig.  245. — Position  of  needle  as  it  is  advanced  upward,  inward,  and  baclcward  at  an  angle  of  40  de- 
grees, which  is  calculated  from  the  horizontal  line.  At  an  approximate  depth  of  2}.^  centimeters  the  bevel 
of  needle  should  be  in  contact  with  the  posterior  lateral  surface  of  the  maxillary  tuberosity. 

pterygoid  plate,  and,  should  it  do  so,  the  needle  is  withdrawn  a  short  distance, 
and  then  is  slowly  advanced  forward  until  it  passes  over  the  anterior  margin 
of  the  external  pterygoid  plate,  and  after  it  passes  this  margin  of  bone  it 
should  be  forced  upward,  backward  and  inward,  carrying  the  needle  at  an 
angle  of  40  degrees  to  a  depth  of  1  cm.,  that  is,  after  the  anterior  surface 
of  the  external  pterygoid  plate  has  been  passed.  If  this  is  carefull^^  done, 
the  point  of  the  needle  should  be  located  in  contact  with  the  second  division 
after  it  emerges  from  the  foramen  rotundum. 

Another  technic,  which  is  efficient,  is  to  advance  the  needle  in  the  di- 
rection described  above  to  a  depth  of  21/^  cm.,  and  at  this  depth  the  bevel 
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of  the  needle  is  allowed  to  come  in  contact  Avith  the  periosteum  covering  the 
posterior-lateral  curvature  of  the  superior  maxillary  bone.  (See  Figs.  245,  246, 
and  247.)  This  is  accomplished  by  working  the  needle  back  and  forth  and 
at  the  same  time  extending  the  syringe  laterally,  when  the  needle  is  at  a  depth 
of  21/2  cm.  After  this  has  been  done,  the  needle  is  advanced  along  the 
periosteum  in  an  inward,  upward  and  backward  direction  to  a  depth  of  2i/2 
cm.     (See  Figs.  248,  249,  250,  251,  and  252.)     The  total  depth  of  the  needle 


Fig.   246. — Lateral  view  of  skull   showing  the  region   of  tuberosity   which  is  reached  by   the  needle   at  an  ap- 
proximate depth   of  2>4    centimeters.      1,   posterior   superior   dental   foramen. 

from  the  skin  surface  is  approximately  5  cm.  (50  mm.).  If  the  operator  is  in 
doubt  as  to  whether  or  not  the  point  of  the  needle  is  located  near  or  in  contact 
with  the  nerve  trunk,  the  needle  can  be  manipulated  slightly,  and  when 
it  comes  in  contact  with  the  nerve,  the  patient  will  have  the  character- 
istic signs  of  paresthesia  in  the  various  nerve  brandies,  sucli  as  radiating  im- 
pulses on  the  face. 

Injection  of  Solution. — Tlif  (|ii;iiili1y  of  soliilioii  injcctod  for  llic  blocking 
of  the  second  division  of  the  fif1h  nerve  by  the  extraoral  route  is  four  mils. 
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A  2  per  cent  procain  suprareiiin  Ringer's  solution  is  employed.  It  is  good 
practice  to  manipulate  the  needle  back  and  forth  through  a  distance  of  3  to 
5  mm.  while  the  solution  is  being  discharged  into  the  tissues,  which  facili- 
tates the  solution  leaving  the  syringe  Avith  very  little  pressure. 

Precautions. — In  case  the  needle  is  directed  too  high  and  medially,  it  may 


Fig.  247.' — The  bevel  of  the  needle  is  in  contact  with  the  periosteum  over  the  curvature  of  tuber- 
osity at  an  approximate  depth   of   ZVz    centimeters. 

1,  ophthalmic  division  of  trigeminal  nerve;  2,  superior  orbital  (sphenoidal)  fissure;  3,  semilunar 
(Gasserian)  ganglion;  4,  foramen  rotundum;  5,  maxillary  division  of  the  trigeminal  nerve;  6,  posterior 
superior  alveolar  nerve;  7,  sjihenoiialatine  nerves;  8,  sphenopalatine  (Meckel's)  ganglion;  9,  long  buccal 
nerve;  10,  posterior  palatine  nerve;  11,  middle  palatine  nerve;  12,  nasopalatine  nerve;  13,  posterior  su- 
perior alveolar  nerve;   14,  inferior  dental  nerve. 
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enter  the  posterior  part  of  the  orbit.  Therefore,  after  the  needle  has  passed 
over  the  anterior  surface  of  the  external  pterygoid  plate,  it  should  never 
be  advanced  farther  than  1  cm.  The  distance  from  the  puncture  of  the 
skin  to  the  second  division  of  the  fifth  nerve  will  yarj  from  42  to  57  mm., 
the  average  distance  being  50  mm.  The  needle  being  60  mm.  in  length, 
10  mm.  (see  Fig.  248)  will  remain  on  the  outside,  which  will  act  as  an 
excellent  medium  of  knowing  the  exact  depth  the  needle  has  been  inserted  into 
the  tissues.  Another  precaution  which  should  be  taken  is  never  to  advance 
the  needle  beneath  the  periosteum,  which  would  prevent  its  insertion  at  the 


Fig.  248. — After  the  bevel  of  needle  lias  reached  the  periosteum  of  posterior  lateral  tuberosity  at  an 
approximate  depth  of  2^  centimeters  (see  Figs.  246  and  247)  the  needle  is  advanced  along  the  periosteum 
towards  the  second  division  in  an  upward,  inward,  and  slightlj'  backward  direction  (see  Figs.  249,  251  and 
252)   2'/2  centimeters,  making  a  total  depth  of  5  centimeters. 


proper  angle.  In  case  the  needle  is  advanced  too  far  and  the  solution  injected, 
partial  anesthesia  of  one  or  more  of  the  extrinsic  eye  muscles  may  occur,  due 
to  the  anesthetizing  solution  infiltrating  tliem.  However,  these  symptoms  are 
only  temporary  and  disappear  Avith  the  anesthesia,  and  normal  function  is  soon 
restored. 

Time  to  Wait  for  Anesthesia. — Ani])lc  lime  sliouhl  be  alh)wed  following 
this  injection,  in  order  to  loermit  the  solution  to  permeate  the  sensory  fibers 
which  make  up  this  large  nerve  trunk.  The  diameter  of  this  nerve  as  it 
crosses  the  sphenomaxillary  fossa  f  pterygfjpalaline  fossa)  is  from  3  to  5  mm., 
and  it  requires  from  10  to  20  minutes  for  the  anesthetizing  solution  to  thor- 
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oughly  permeate  a  nerve  of  this  size.  IMaiiy  an  operator  has  failed  to  secure 
the  best  results  because  ample  time  was  not  allowed  for  the  anesthetic  to  pro- 
duce profound  anesthesia  before  the  operation  was  begun. 

Structures   Anesthetized. — The   blocking   of   the   second   division   of   the 
fifth  nerve  produces  a  large  area  of  anesthesia.     (See  Fig.  253.)     All  branches 


Fig.  249. — Illustrating  the  position  of  needle  and  its  relationsliip  to  anatonncal  structures  for  Ijlock- 
ing  the   second   division. 

Approximately  2J/2  centimeters  of  the  needle  are  in  contact  with  the  periosteum,  while  2J-2  centime- 
ters are  located  in  the  soft  tissues  lateral  to  tuberosity. 

1,  semilunar  (Gasserian)  ganglion;  2,  superior  orbital  (sphenoidal)  fissure;  3,  ophthalmic  division 
of  trigeminal  nerve;  4,  foramen  rotundum;  5,  maxillary  division  of  trigeminal  nerve;  6,  internal  maxil- 
lary  artery;    7,   long  buccal   nerve;    S,    posterior   superior   dental    nerve;    9,    inferior   dental    nerve. 


406 


BLOCK   ANESTHESIA   AND    ALLIED    SUBJECTS 


-which  are  given  off  the  second  division  anterior  to  the  point  of  injection  are 
blocked,  and  in  addition,  Meckel's  ganglion  and  its  branches  are  usually  anes- 
thetized. The  reader  should  be  impressed  with  the  fact  that  the  solution 
is  deposited  at  the  same  point  by  both  the  intraoral  and  extraoral  methods; 
therefore,  there  is  no  difference  as  to  the  structures  anesthetized  or  the 
nerve  branches  which  are  blocked.  (See  page  391  under  the  heading  of 
"Structures  Anesthetized"  by  the  intraoral  method.) 


Fig.  250. — Posterior  lateral  view  of  skull  illustrating  the  needle  in  contact  with  the  second  division 
of  fifth  nerve.  Note  that  the  needle  is  located  a  considerable  distance  anterior  to  the  posterior  superior 
dental  foramen. 

1,  jiosterior  superior  dcn'.al   foramen;   2,  second  division   of  fifth    nerve  crossing  sijhcnoinaxillary   fosFa. 

Anesthesia  cannot  }je  secured  to  the  median  line  on  the  side  of  injection 
because  the  fibers  of  the  second  division  on  the  oi)posite  side  overlap  and  com- 
municate in  the  region  of  thf  median  line  witli  the  fibers  of  the  second  divi- 
sion on  the  side  of  injedion.  11'  i1  is  desired  lo  obtain  anesthesia  of  the  tis- 
sues to  the  median  line  on  th(;  si<h'  of  injeelion,  it  is  essentijii  1o  block  these 
coinnmniealiim-  in1<'rhieinu-  (ihefs   h\-   eillier   iiuikinii'  ;iii    iiitriiosseons   injection 
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or  by  blocking  the  anterior  superior  alveolar  and  terminal  branches  of  the 
infraorbital  nerve  at  the  infraorbital  foramen.  (For  complete  technic  see 
"Blocking  the  Interlacing  or  Overlapping  Branches,"  page  392.) 

The  second  division  on  both  the  right  and  left  sides  should  be  blocked 
if  the  nature  of  the  operation  warrants  it. 

Examples  of  surgical  cases  in  v^hich  both  sides  should  be  blocked  would 
be   fracture    of   the    superior   maxillary    bone,    gunshot    wounds,    a    su^Dcrior 


I'lg.    251. — Lateral   view   of   skull    showing   the   point   of   needle    in   contact   with    the    second   division 
of  the  fifth  nerve.     The  direction  of  the  needle  is  upward,   inward,   and  slightly  backward. 

1,  posterior  superior  dental  foramen;  2,  second  division  of  fifth  nerve  crossing  sphenomaxillary  fossa. 

maxillary  resection,  or  the  extraction  of  all  the  teeth  in  the  upper  jaw. 
FolloAving  the  blocking  of  these  nerve  trunks,  anesthesia  will  be  obtained 
in  the  greater  portion  of  the  superior  maxillary  bones,  part  of  the  palate  bones, 
the  greater  part  of  the  nasal  septum,  antra  of  Highmore,  all  the  upper  teeth 
and  alveolar  process,  palate,  portion  of  the  cheek,  lips,  cartilage  of  nose  and 
other  structures.  If  the  reader  is  thoroughly  familiar  with  the  branches  of 
the  fifth  cranial  nerve  he  should  know  immediately  what  tissues  will  be  an- 
esthetized following  any  block  injection. 
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BLOCKING  THE  SECOND  OR  MAXILLARY  DIVISION  OF  THE  FIFTH 
NERVE  BY  THE  ORBITAL  ROUTE 

Osteology  of  the  Orbit. — Before  discussing  the  technic  of  blocking  the 
second  division  b}^  the  orbital  route,  it  is  necessary  to  discuss  briefly  the 
osteology  of  the  orbit.  Each  orbit  is  a  quadrilateral  prismatic  space  which 
has  the  shape  of  a  horizontal  pj'^ramid,  (see  Figs.  32,  35,  39,  55,  and  62)  the 
apex  of  which  is  situated  posteriorly  to  the  region  of  the  optic  foramen.  The 
base  of  the  pyramid  is  a  quadrangle  with  rounded  corners,  and  forms  the 
entrance  to  the  orbital  cavity.    The  walls  of  the  orbit  are  designated  as  supe- 


Fig.   252. — Lower   lateral  posterior  view   of   maxillary   tuberosity,   showing  that  portion    of   the    needle   which 
should   be  in   contact  with   the   periosteum.      1,   posterior   superior   dental   foramen. 

rior,  internal,  external,  and  inferior.  The  upper  wallor  roof  is  formed  by  the 
orbital  portion  of  the  frontal  bone  anteriorly,  and  by  the  lesser  wing  of  the 
sphenoid  bone  posteriorly.  Its  surface  is  slightly  concave,  horizontal  and 
smooth.  The  roof  is  triangular  in  shape  and  from  the  orbital  margin  its 
course  is  first  upward,  then  downward,  backward  and  inward.  It  contains  the 
lachrymal  fossa  which  is  located  at  its  outer  angle  for  the  reception  of  the 
lachrymal  gland.  At  the  inner  angle  is  located  a  depression  for  the  pulley  of 
the  superior  oblique  muscle.  Anterior  to  this  point,  at  the  junction  of  the 
inner  second  and  third  fifths  of  llic  upper  circumference  is  located  the  supra- 
orbital notch  or  foramen  wliidi  t  rjitisrnits  Hie  supi-aorbital  artery,  vein  and 
nerve. 
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The  inner  Avall  of  the  orbit  is  formed  by  the  nasal  process  of  the  superior 
maxillary  bone,  the  lachrymal  bone,  the  os  planum  of  the  ethmoid,  and  the 
body  of  the  sphenoid.  Posterior  to  the  lachrymal  groove  this  wall  presents 
a  smooth,  yet  irregular,  slightly  convex  surface  which  assumes  almost  a 
directly  backward  position.  Situated  at  the  junction  of  the  superior  wall  or 
roof  and  the  inner  wall  between  the  ethmoid  and  frontal  bones,  which  form 
a  suture,  are  located  the  posterior  and  anterior  ethmoidal  foramina.  The  an- 
terior foramen  is  located  one-half  the  depth  of  the  orbital  wall,  while  the 
posterior   foramen   is   located   about   midway   between    the    orbital    foramen 


Fig.    253. — Area   of   tissue    anesthetized    following   the   blocking   of    the    second    division    of    the    fifth    nerve, 
provided   the   overlapping   or   interlacing   branches    are    blocked. 

and  the  anterior  ethmoidal  foramen.  The  anterior  foramen  transmits  the  nasal 
nerve  and  ethmoidal  vessels,  while  the  posterior  foramen  transmits  the  poste- 
rior ethmoidal  vessels. 

The  floor  of  the  orbit  is  nearly  flat  and  is  divided  posteriorly  by  the  in- 
ferior orbital  (sphenomaxillary)  fissure.  (See  Figs.  39  and  257.)  The  greater 
portion  of  the  floor  of  the  orbit  is  composed  of  the  orbital  surface  of  the  superior 
maxillary  bone.  However,  a  small  portion  is  formed  by  the  orbital  process 
of  the  palate  bone.  In  the  extreme  anterior  portion  of  the  orbit  the  malar 
bone  forms  a  narrow  strip  of  the  floor.  The  orbital  floor  is  quite  smooth, 
sloping  laterally  and  anteriorly.     In  its   central   part   it   is   slightl}'   convex, 
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but  near  the  orbital  margin  it  is  concave.     In  this  region  the  bone  is  quite 
thin  and  forms  the  roof  of  the  maxillary  sinus. 

The  outer  wall  of  the  orbit  is  the  most  isolated  of  all  and  is  formed  by 
the  orbital  process  of  the  malar  bone  and  the  greater  wing  of  the  sphenoid. 
It  presents  the  spheno-malar  suture  and  the  orifices  of  the  malar  canals.     The 


Fig.   254.— 


X-ray    p'ate,    which    shows   the    position    of    the   needle    for   blocking    the    second    division    of    fifth 
nerve   by    the   extraora)    route. 


outer  wall  presents  a  m.ore  or  less  smooth  surface  which  is  concave  and  as- 
sumes an  almost  backward  and  inward  position  toward  the  sphenoidal 
fissure.  The  inferior  orbital  (sphenomaxillary)  fissure  separates  more  than 
half  the  length  of  the  outer  wall  from  the  floor  and  one-third  of  its  extent 
is  separated  from  the  roof  by  the  superior  orbital  (sphenoidal)  fissure.  The 
outer  wall  is  j)ractically  foi'nied  l)y  tlic  oi-l)ital   surface  of  the  greater  wing 
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of  the  sphenoid  bone  which  is  located  in  the  posterior  region,  and  the  orbital 
surface  of  the  zygomatic  bone,  which  is  located  antcriorlj'.  However,  in  the 
anterior  region  a  small  portion  is  formed  by  the  frontal  bone  which  ex- 
tends downward  from  the  roof.  The  outer  wall  is  slightly  concave  and  as- 
sumes an  almost  vertical  position,  but  is  directed  somcAvhat  from  above,  down- 
ward, and  from  without,  inward.  The  sphenomaxillary  fissure  is  located 
between  the  maxilla  and  the  orbital  process  of  the  palate  bone  on  one  side, 
and  the  greater  Aving  of  the  sphenoid  and  the  malar  bone  on  the  other.  It 
opens  into  the  outer  and  back  part  of  the  orbit;  it  transmits  the  second 
division  of  the  fifth  nerve  and  its  orbital  branch,  infraorbital  vessels,  and  the 
ascending  branches  from  Meckel's  ganglion.     This  fissure  at  its  internal  ex- 


I'ig.    255. — Diagram    showing    area    of    distribution    of    the    sensory    fibers    of    the    trigeminal    nerve.      (From 

Howell's   Physiology.) 

tremity  joins  the  pterygomaxillary  fissure  at  right  angles.     It  is  through  this 
fissure  that  three  fossae  communicate,  which  are  as  follows : 

1.  The  orbital,  in  front. 

2.  Sphenomaxillary,  behind  and  internally. 

3.  The  temporal,  laterally  and  behind. 

The  sphenomaxillary  fissure  transmits  the  second  or  superior  maxillary 
division  of  the  fifth  nerve,  its  orbital  branch,  infraorbital  vessels  as  Avell 
as  the  ascending  branches  from  Meckel's  ganglion.  The  apex  of  the  orbital 
fossa  presents  for  examination  the  orbital  foramen,  and  located  externally 
and  beloAV  this  foramen  is  situated  the  foramen  lacerum  anterius,  or  sphenoidal 
fissure  which  is  formed  medially  by  the  body  of  the  sphenoid  bone,  su- 
periorly and  medially  by  the  lesser  wing  of  the  sphenoid  bone  and  infe- 
riorly  and  laterally  by  the  greater  Aving  of  the  sphenoid.  The  sphenoidal 
fissure  transmits  the  third  and  fourth  cranial  nerves,  the  first,  or  ophthalmic 
division  of  the  fifth  nerve,  Avhich  is  divided  up  into  the  hiclirymal,  frontal,  and 
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nasal  branches,  tlie  sixth  cranial  nerve,  the  orbital  branch  of  the  middle 
meningeal  artery,  ophthalmic  vein,  and  the  recurrent  branch  from  the  lach- 
rymal artery. 

AVhen  deep  nerve  blocking  injections  are  made  with  the  intention  of 
blocking  the  first  or  ophthalmic  division,  or  second  or  superior  maxillary 
divisions  of  the  fifth  nerve  by  the  orbital  route,  an  endeavor  should  be  made 
to  always  force  the  needle  along  a  definite  route  where  the  bone  is  smooth. 
The  bony  surfaces  are  used  as  a  guide  to  direct  the  needle  to  the  desired  loca- 
tion. The  point  of  the  needle  should  always  be  kept  in  contact  with  the  peri- 
osteum and  in  a  zone  external  to  the  extrinsic  eye  muscles.  The  blocking  of 
the  ophthalmic  or  second  divisions  of  the  fifth  nerve  by  means  of  the  orbital 
route,  may  seem  to  the  inexperienced  operator  a  dangerous  procedure.  This 
is  an  entirely  erroneous  idea. 

The  object  of  the  writer  in  discussing  the  osteology  of  the  orbit  is  to  ac- 
quaint the  reader  with  the  various  bony  landmarks  before  the  technic  of  the 
deep  injections  is  discussed. 

BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH  NERVE  BY  THE 
ORBITAL  ROUTE— MATAS'  METHOD 

Matas  was  first  to  present  the  technic  for  blocking  the  second  divi- 
sion of  the  fifth  nerve  by  inserting  the  needle  through  the  orbit.  Certain 
parts  of  the  surface  osteology  must  be  considered,  giving  the  technic,  before 
inserting  the  needle  into  the  region  of  the  foramen  rotundum  for  the  purpose 
of  blocking  the  second  division.  When  we  observe  the  apex  of  the  orbital 
cavity  upon  the  skull  we  note  the  optic  foramen,  the  sphenoidal  fissure,  and 
beneath  these  two  landmarks  are  found  the  anterior  wall  of  the  pterygoid 
process.  The  foramen  rotundum  is  situated  just  beneath  the  sphenoidal 
fissure  and  transmits  the  second  division  of  the  fifth  nerve.  This  large 
nerve  passes  anteriorly  across  the  sphenomaxillary  fossa  and  enters  the 
sphenomaxillary  fissure,  and  then  the  infraorbital  canal.  The  nerve  passes 
anteriorly  through  the  infraorbital  sulcus  and  enters  the  infraorbital  canal, 
making  its  exit  upon  the  face  through  the   infraorbital  foramen. 

Needles  Employed. — Two  needles  are  employed  for  this  injection.  Needle 
Xo.  7,  whicli  is  27  gauge,  10  mm.  long,  iridio-platinum  is  used  for  the  prelimi- 
nary injeetio]]  followed  by  needle  No.  8,  which  is  21  gauge  and  60  mm.  long. 
(See  Fig.  177.; 

Technic  of  Injection. — After  the  skin  has  been  aseptically  prepared,  a 
preliminary  injection  is  made  with  the  small,  fine  sharp  needle,  injecting  at 
least  one  mil  of  solution.  The  skin  is  now  punctured  with  the  long  nerve 
blocking  needle  at  tiie  external-inferior  angle  of  the  orbit.  (See  Fig.  256.) 
The  needle  is  now  carried  over  the  inner  rounded  border  of  the  outer  infra- 
orbital margin  wliidi  is  coinposcf]  oC  llic  jiialar  bone.  Tlie  ])evel  of  the  needle 
must  be  kept  in  close  contact  with  the  periosteum  covering  the  bone  in  the 
floor  of  the  orbit.     The  needle  is  now  carried  downward  and  backward  be- 
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tween  the  outer  and  lower  angles  of  the  orbit  through  a  distance  of  1  cm. 
from  the  rounded  portion  of  the  infraorbital  margin.  This  particular  point 
of  the  bone  is  concave,  which  is  easily  detected  with  the  point  of  the  needle. 
At  the  depth  of  1  cm.  the  needle  is  gentlj'  Avorked  backward  and  inward, 
and  it  will  be  found  that  the  point  will  ascend,  due  to  the  shape  of  the  in- 
fraorbital floor.  The  needle  is  noAV  advanced  with  the  bevel  along  tlie  perios- 
teum inferiorly,  medially,  and  posteriorly,  and  in  most  cases,  the  needle  will 
assume  an  angle  of  25  degrees.  The  needle  is  advanced  in  the  above  de- 
scribed direction  along  the  floor  of  the  orbit  until  the  inferior  orbital  (spheno- 
maxillary)  fissure  is  reached.     The  inner  margin  of  the  malar  bone,  which 


I'ig.    256. — Blocking  the   second   division   of  fifth   nerve  by   the   orbital   route.      The   pvincture    of   the   skin    is 
made  at  the   external  inferior  angle   of  the   infraorbital    margin. 


forms  the  outer  aspect  of  the  inferior  orbital  fissure  is  reached  by  the  needle 
at  a  depth  of  2  cm.  in  most  cases.  (See  Fig.  257.)  This  margin  is  easily 
detected  with  the  point  of  the  needle  by  the  operator  who  is  familiar  Avith 
the  anatomy  of  the  parts  involved.  After  this  landmark  has  been  observed,  the 
needle  is  advanced  backward,  medially  and  slightly  upward  through  the 
inferior  orbital  tissue  another  2  cm.,  making  a  total  depth  of  four  centimeters, 
and  at  this  depth  the  anterior  superior  surface  of  the  planum  pterygoideum. 
located  upon  the  anterior  surface  of  the  sphenoid  bone,  should  be  reached. 
After  the  anterior  surface  of  the  planum  j)terygoideum  has  been  reached, 
the  needle  is  gently  advanced  1  cm.  backward,  medially  and  upward  along 
the  periosteum,  which  is  in  the  direction  of  the  foramen  rotundum.     The  dis- 
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tance  from  the  skin  surface  over  the  mfraorbital  margin  to  the  foramen  rotun- 
clum  by  the  route  through  which  the  needle  is  inserted  is  Si/o  cm.  in  the  aver- 
age case.  The  total  average  depth  of  the  needle  for  this  injection  is  5  cm. 
Therefore,  the  solution  in  most  cases  is  discharged  at  a  point  approximately 
5  mm.  anterior  to  the  foramen  rotundum.  The  needle  employed  being  60  mm. 
in  length,  10  mm.  will  remain  external  to  the  skin  surface. 

Injection  of  Solution. — The  same  quantity  of  solution  is  employed  here  as 
is  used  by  the  intra-  and  extra-oral  routes,  which  is  4  mils  of  a  2  per  cent 
strength.  Usually  from  one-half  to  one  mil  is  deposited  as  the  needle  advances 
through  the  tissue  until  the  desired  location  has  been  reached,  after  whicli 
the  remainder,  which  is  three  or  three  and  a  half  mils,  is  slowly  injected  in 


i''ig.   257. — Blocking  the  second  division   of  ihe   fifth   nerve   by   the   orbital    route.        1,   interior   orbital   fissure. 

the  region  of  the  nerve  trunk.  In  addition  to  the  above,  usually  one  mil 
is  injected  into  the  skin  and  suljcutaneous  tissue  with  a  fine  sharp  needle. 
This  is  called  Hie  preliminary  injection. 

Structures  Anesthetized. — Anesthesia  of  all  branches  of  the  second  divi- 
sion wliicli  are  given  off  distal  to  the  point  of  injection  is  secured.  (For  a 
complete  list  of  the  structures  anesthetized,  the  reader  is  referred  to  "Struc- 
tures Anesthetized"  by  the  intraoral  method  on  page  391.) 

Precautions. — AVhile  inserting  the  needle,  the  following  points  should 
always  be  observed: 

It  Avill  be  found  upon  examination  of  many  skulls  that  in  some  the  in- 
ferior orbital  fissure  ("sphfnomaxillary  fissure)  is  narrow  and  tortuous.  In 
such  cases  it  is  rallicr  (lifficiiH  or  may  be  impossible  to  insert  the  needle,  as 
previously  described,  tbroiigli  the  fissure  in  order  to  reach  the  desired  loca- 
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tion  anterior  to  the  foramen  rotnndnm.  The  anthor  lias  examined  a  large 
number  of  skulls  and  with  practical  experience  in  a  number  of  cases  and 
in  at  least  10  per  cent  of  the  eases,  the  inferior  orbital  fissure  is  narrow  or 
tortuous  which  gives  considerable  difficulty  or  prevents  the  correct  insertion  of 
the  needle  as  previously  outlined.  When  the  point  of  the  needle  is  in  close 
proximity  to  the  foramen  rotundum,  it  will  enter  firm  connective  tissue  and 
epineurium.  After  the  operator  has  made  this  injection  a  few  times,  his  tactile 
sense  will  tell  him  the  moment  the  point  of  the  needle  enters  this  dense  con- 
nective tissue. 

While  blocking  the   second  division  by  the   orbital   route,   the   operator 
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Fig.    258. — Needle    in    position    while    injecting    the    solution    for    blocking    the    second    division    of    the    fifth 

nerve  by   the   orbital   route. 


must  always  have  in  mind  the  exact  location  of  the  foramen  rotundum,  which 
is  beneath  the  superior  orbital  fissure  (sphenoidal  fissure).  (See  Figs.  39,  55,  and 
61.)  This  foramen  is  located  beneath  the  floor  of  the  orbit  and  is  concealed 
from  view.  If  the  needle  is  inserted  towards  the  apex  of  the  orbital  cavity 
without  entering  the  inferior  orbital  fissure,  it  would  meet  with  no  bony  re- 
sistance and  would  pass  into  the  superior  orbital  fissure,  and,  if  advanced 
posteriorly,  the  cranial  cavity  would  be  entered.  If  no  bony  resistance  is  en- 
countered, the  needle  should  be  carefully  retracted  and  directing  it  down- 
ward, it  is  again  inserted  so  as  to  come  in  contact  with  the  planum  ptery- 
goideum,  and  is  then  advanced  in  the  direction  stated. 
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The  periosteum  should  be  carefully  followed  by  forcing  the  needle  into 
the  region  of  the  inferior  orbital  fissure  in  order  to  avoid  injuring  any 
of  the  orbital  contents.  Care  should  also  be  exercised  to  direct  the  needle 
slightly  upward  as  soon  as  the  inferior  orbital  fissure  is  reached,  for,  if  an  up- 
ward direction  is  not  taken,  the  needle  will  become  lodged  against  the  ante- 
rior surface  of  the  planum  pterygoideum.  If  the  needle  is  carried  too  far 
laterally,  the  second  division  region  will  be  missed,  and  in  that  case  the 
needle  should  be  retracted  and  a  more  inward  direction  taken. 

If  the  solution  is  properly  injected,  it  should  not  affect  the  ciliary  nerve, 
optic  nerve,  or  other  structures  in  this  region. 

Time  to  Wait  for  Anesthesia. — If  the  needle  enters  the  epineurium,  the 
patient  may  experience  paresthesia  in  the  tissues  which  are  supplied  by  the 
second  division  of  the  fifth  nerve.  Sufficient  time  must  be  allowed  to  permit 
the  anesthetizing  solution  to  thoroughly  permeate  the  sensory  fibers  which 
compose  this  large  nerve  branch. 

Soon  after  the  anesthetic  solution  is  injected,  signs  of  approaching  anes- 
thesia will  follow.  In  case  the  solution  is  not  deposited  in  contact  with  the 
nerve  trunk,  twenty  or  twen^^-five  minutes'  time  must  elapse  before  anesthesia 
is  profound.  If  the  solution  is  deposited  in  close  proximity  to  the  nerve 
trunk,  anesthesia  is  profound  in  from  ten  to  twenty  minutes. 

BLOCKING  THE  POSTERIOR  SUPERIOR  DENTAL  (ALVEOLAR) 

NERVE 

Topography  of  Anatomy. — For  a  study  of  the  parts  to  be  blocked,  the 
reader  is  referred  to  Chapter  VII.  A  detailed  description  of  the  anatomy 
will  not  be  given  here.    However,  a  few  remarks  are  essential. 

The  posterior  superior  dental  nerve  or  nerves  are  given  off  the  second 
division  of  the  fifth  nerve  as  it  crosses  the  sphenomaxillary^  fossa,  just  before 
the  second  division  enters  the  posterior  portion  of  the  floor  of  the  orbital 
cavity.  (See  Figs.  48  and  65.)  The  posterior  superior  alveolar  nerve  may  be 
single,  (see  Fig.  64)  or  it  may  be  multiple  (see  Figs.  65  and  68)  and  enter  as 
many  small  foramina  as  there  are  nerve  branches.  Gray  states  that,  in  some 
instances,  several  posterior  superior  alveolar  or  dental  nerves  are  present.  Of 
the  numerous  dissections  made  bj'  the  author,  he  has  in  one  case  found  this 
nerve  given  off  as  one  branch,  and  later  dividing  into  four  branches  and  en- 
tering from  foramina  in  the  tuberosity  of  the  superior  maxillary  bone.  In 
three  dissections  a  single  branch  was  found.  In  four  dissections  it  was  found 
that  this  nerve  was  given  off  as  one  branch,  later  dividing  into  two  branches. 
For  practical  purposes,  it  makes  no  difference  whether  the  nerve  enters  the 
posterior  lateral  tuberosity  of  the  superior  maxillary  bone  as  one  branch  or 
several  branches,  because  if  the  solution  is  injected  in  the  immediate  region  of 
the  foramen  or  foramina,  rapid  anestliesia  will  l)e  produced.  The  diameter 
of  this  nerve  at  its  origin  is  approximately  one  millimeter.  Its  direction 
is  downward,  laterally  and  anteriorly  until  it  reaches  the  posterior  portion 
of  the  maxillary  tuberosity  or  zj^gomatic  process,  and  at  a  point  approximately 
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2  em.  above  the  distogingival  margin  of  the  upper  third  molar  it  enters  the 
foramen  of  the  same  name.     (See  Figs.  36,  40,  and  60.) 

In  brief,  this  nerve  supplies  the  posterior  lateral  tuberosity,  the  alveolar 
process,  upper  second  and  third  molars,  buccal  periosteum,  gum  tissue,  and 
mucous  membrane.  It  communicates  with  the  middle  superior  alveolar  over 
the  upper  first  molar  and  second  bicuspid  teeth.     (See  Figs.  40  and  60.) 

The  osteology  of  the  tuberosity  of  the  superior  maxillary  bone  should  not 
be  overlooked,  and  if  the  operator  will  observe  the  anterior  view  of  a  skull 
(see  Fig.  32)  he  will  notice  that  it  is  impossible  to  see  the  posterior  superior 
alveolar  foramen  because  it  is  located  posterior  to  the  tuberosity  or,  in  other 
words,  around  the  curvature  of  this  bone.     When  the  operator  notices  this 


Fig.  259. — Illustrating  the  starting  point  of  the  needle  for  blocking  the  posterior  superior  dental 
nerve.  The  needle  enters  the  mucous  membrane  buccal  to  the  distobuccal  root  of  the  upper  second  molar 
and  is  advanced  upward,  backward  and  inward  to  a  depth  of  one  centimeter  at  which  point  it  should  reach 
the  periosteum  as  illustrated  in  Fig.   262. 

1,    posterior   superior    dental    foramen. 

point,  he  will  appreciate  the  advantage  in  using  a  needle  with  the  slightly 
curved  hub  (the  needle  itself  should  not  be  curved),  in  order  that  the  needle 
can  pass  around  the  curvature  of  the  tuberosity  to  reach  the  foramen  which 
is  located  posteriorly  and  approximately  2  cm.  above  the  distogingival  margin 
of  the  upper  third  molar.  The  tissue  punctured  by  the  needle  is  the  mucosa 
located  mid^vay  between  the  gum  tissue  and  the  cheek  or,  in  other  words,  the 
reflection  of  mucous  membrane.  The  needle  passes  through  some  fibers 
of  the  buccinator  muscle  located  posteriorly;  also  fibers  from  the  external 
pterygoid  muscle,  and  in  addition,  the  needle  passes  through  loose  connective 
tissue. 
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Needle  Employed. — The  iridio-platinum  needle  No.  5  which  is  employed 
for  the  blocking  of  the  posterior  superior  ah'eolar  nerve  is  23  gauge, 
and  3  cm.  in  length.  (See  Fig.  177.)  This  needle  is  mounted  on  a 
slightly  curved  hub  which  allows  the  needle  to  pass  around  the  curvature 
of  the  superior  maxillary  bone  for  the  purpose  of  reaching  the  posterior 
superior  alveolar  foramen.     By  the  use  of  a  hub  which  is  slightly  curved,  it 


Fig.  260. — Illustrating  the  puncture  point  for  blocking  the  posterior  superior  dental  nerve.  The 
needle  enters  the  reflection  of  the  mucous  membrane  buccal  to  the  disto-buccal  root  of  the  upper  second 
molar. 


is  possible  to  keep  the  needle  in  contact  with  the  periosteum  covering  the 
curvature  of  the  bone  without  carrjdng  the  barrel  of  the  syringe  laterally, 
which  can  only  be  accomplished  by  a  great  deal  of  inconvenience  to  both 
the  operator  ;iii(l  luilictil,  hccaiise  tlic  clicck  must  he  di-awii  laterally  in  order 
to  place  the  syringe  in  .such  a  position  that  the  needle  will  rest  in  con- 
tact with  the  periosteum  covering  the  curvature  of  the  tuberosity.     When 
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the  curved  hub  is  employed,  the  barrel  of  the  syriuge  iii  inost  cases  is  held 
just  outside  of  the  arch,  aud  at  the  same  time,  oue  cm.  of  the  ueedle  is  in 
contact  with   the   curved  portion   of  the   tuberosity. 

Technic  of  Injection. — With  the  patient's  mouth  half  open,  the  process 
of  the  posterior-lateral  portion  of  the  tuberosity  is  carefully  palpated  with  the 
index  finger.  This  is  best  accomplished  by  extending  the  patient's  cheek 
laterally  as  much  as  possible,  and  with  the  index  finger  inserted  posteriorly 
and  internally  around  the  curvature  of  the  superior  maxillary  bone  so  as 
to  ascertain  the  prominence  of  this  structure.  After  locating  the  tuberosity, 
the  area  of  injection  is  carefully  prepared  as  described  on  page  355.     The 


Fig.  261. — Showing  correct  position  of  syringe  while  making  the  initial  puncture  in  the  mucous 
membrane  buccal  to  disto-buccal  root  of  upper  second  molar  for  blocking  the  posterior  superior  dental 
nerve. 


needle  is  inserted  into  the  reflection  of  mucous  aiiembrane  to  the  buccal  and 
above  the  position  occupied  by  tie  disto-buccal  root  of  the  upper  second 
molar.  (See  Figs.  259,  260,  and  261.)  The  barrel  of  the  syringe  should  be 
located  outside  of  the  arch  on  the  same  side  of  injection  (see  Fig.  261).  After 
the  point  of  the  needle  enters  the  mucous  membrane,  situated  between  the 
gum  tissue  and  cheek,  it  is  approximately  1  cm.  from  the  alveolar  process 
covering  the  buccal  portion  of  the  disto-buccal  root  of  the  upper  second 
molar.  Figs.  259  and  262  show  the  needle  assuming  an  acute  angle  with 
the  process  in  this  region.  The  needle  is  now  slowly  advanced  upward,  back- 
ward, and  inward,  until  1  cm.  has  disappeared  in  the  soft  tissue,  at  which 
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time  the  syringe  is  brought  laterally  and  worked  back  and  forth  through  a 
distance  of  1  or  2  mm.  until  the  periosteum  covering  the  lateral  curvature  of 
the  tuberosity  is  reached  by  the  needle  (see  Fig.  262).  The  object  of  strik- 
ing the  tuberosity  at  this  point  is  that  the  operator  will  know  positively  that 
the  needle  is  in  contact  with  the  curvature  of  the  bone,  and  he  will  not  insert 
the  needle  posteriorly  at  random  into  the  soft  tissues,  but  will  carry  the  needle 
backward,  inward  and  around  the  curvature  of  the  bone.  (See  Fig.  266.) 
After  the  lateral  curvature  of  the  tuberosity  has  been  reached  by  the  needle, 
(See  Fig.  262),  it  is  advanced  another  centimeter,  which  makes  a  total  depth  of 


Fig.  262. — The  bevel '  of  the  needle  is  in  contact  with  the  periosteum  covering  the  curvature  lateral 
to  the  tuberosity.  The  appro-ximate  depth  of  the  needle  at  this  time  is  one  centimeter,  and  only  the  point 
is  located  in  contact  with  the  periosteum,  while  the  remaining  portion   is  situated  in  the   mucous   membrane. 

1,    posterior    superior    dental    foramen. 


two  centimeters.  (See  Fig.  263.)  After  the  point  of  the  needle  has  reached  the 
periosteum  at  a  depth  of  one  centimeter,  it  is  directed  upward,  backward  and 
inw'ard  at  a  point  approximate]}-  5  mm.  a])ove  the  apex  of  the  upper  third 
molar.  At  least  one  centimeter  of  the  distal  end  of  the  needle  should  be  in 
close  contact  with  the  periosteum  covering  the  tuberosity  (see  Figs.  263  and 
266)  and  1  cm.  situated  in  tlic  loose  connective  tissue  and  mucosa.  (See  Figs. 
260  and  261.)  The  approximate  distance  to  inse]'t  the  needle  for  this  in- 
jection is  two  centimeters.  The  needle  is  3  cm.  in  length,  therefore  2  cm. 
are  in  the  tissue,  and  1  cm.  exterior  to  the  tissue.  (See  Figs.  264,  265  and  266.) 
Care  should  be  taken  in  manipulating  the  syringe  back  and  forth,  when  the 
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needle  is  inserted  into  the  tissne  at  a  depth  of  1  cm.,  to  prevent  the  needle  from 
becoming  engaged  beneath  the  periosteum.  It  is  not  difficult  to  force  the 
needle  upward,  backAvard  and  inward  around  the  curvature,  so  that  the 
point  will  be  near  the  posterior  superior  alveolar  foramen  (see  Fig.  263)  when 
the  solution  is  injected.  If  the  needle  is  inserted  beneath  the  periosteum,  it 
will  be  bound  to  the  bone.  Therefore,  it  would  l)e  difficult  to  advance  the  nee- 
dle medially  and  around  the  curvature  of  the  tul)erosity.     The  bevel  of  the 


Fig.  263. — This  photograph  shows  the  needle  in  correct  position  for  blocking  the  posterior  superior 
dental  nerve.  One  centimeter  of  the  needle  is  in  contact  with  the  periosteum  near  the  posterior  superior 
dental  foramen,  while  one  centimeter  of  the  needle  is  located  in  the  soft  tissues  lateral  to  the  tuberosity. 
The  total   appro.ximate   depth   is  two   centimeters. 


needle  should  be  located  towards  the  periosteum.  After  the  operator  has  had 
some  experience,  he  will  have  no  difficulty  in  detecting  when  the  needle  strikes 
the  periosteum,  and  in  extending  it  to  the  desired  location. 

It  will  be  found  that  the  distance  from  the  puncture  point,  which  is 
to  the  buccal  and  above  the  apex  of  the  disto-buccal  root  of  the  upper  second 
molar,  equals  the  distance  from  the  disto-gingival  margin  of  the  u]iper  third 
molar  to  the  posterior  superior  alveolar  foramen.  The  syringe  is  held  in  the 
right  hand  similar  to  that  of  holding  a  pen  while  writing.     One  should  use 
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the  first  and  second  fingers  of  the  left  hand  to  distend  the  patient's  cheek, 
(see  Fig.  261)  and  to  expose  the  area  at  the  point  of  insertion  of  the  needle. 
Injection  of  Solution. — The  total  quantity  of  solution  injected  is  two  mils. 
It  is  always  permissible  to  inject  the  solution  from  the  time  the  needle  enters 
the  tissue  until  the  region  of  the  superior  posterior  alveolar  nerve  is  reached, 


l-"ig.  264. — Showing  the  correct  position  of  needle  for  blocking  the  posterior  superior  dental  nerve.  Its 
approximate  depth  is  two  centimeters  and  the  needle  point  in  contact  with  the  periosteum  in  region  of  the 
posterior  superior  denial  foramen. 


if  the  patients  sliows  the  icast  I'csistance  while  the  Jieedle  is  being  advanced. 
However,  in  most  cases  the  uecdh!  is  inserted  without  any  pain  whatsoever  to 
the  patient.  If  tlie  patient  resists  in  the  least  after  tlie  puncture  has  been  made, 
inject  one  or  two  minims  and  wait  about  fifteen  seconds,  and  then  gradually 
advance  the  needle.  fi\c  niilliinclcrs,  and  inject  a  few  more  minims  and  wait 
again,   repeating  this   process   until   the   needle   lias   advanced   the   correct   dis- 
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tance.  With  the  hypersensitive  individual,  if  the  solution  is  given  in  this 
manner,  usually  one-half  mil  is  injected  while  the  needle  is  being  advanced, 
and  the  remaining  one  and  a  half  mils  are  injected  to  block  the  nerve  as  it 
enters  the  foramen. 

Precautions. — One  centimeter  of  the  needle  should  be  in  contact  "vvith  the 
periosteum  covering  the  curvature  of  the  tuberosity,  which  will  insure  rapid 
and  deep  anesthesia.  (See  Fig.  266.)  Many  operators  have  failed  to  secure 
anesthesia  of  this  nerve  branch  because  they  employed  a  needle  with  a  straight 
hub,  and  forced  it  posteriority  into  the  tissues.     The  needle  inserted  in  this 


Fig.  265. — Position  of  syringe  while  injecting  the  solution  for  blocking  the  posterior  superior  dental 
nerve.  Note  that  the  syringe  is  located  just  outside  the  arch  which  is  facilitated  by  employing  a  needle 
with  slightly  curved   hub   which  will  allow   the   needle  to   follow   the    curvature   of  the  tuberosity. 

manner  did  not  follow  the  curvature  of  the  tuberosity,  and  when  the  solution 
was  injected,  the  point  of  the  needle  was  located  at  least  1  cm.  laterally  to 
the  posterior  superior  alveolar  foramen.  Solutions  injected  in  this  man- 
ner will  not  reach  the  nerve  branch,  for  the  distance  is  too  great  for  the  solu- 
tion to  infiltrate  through  the  tissues  and  produce  a  rapid  and  profound  anes- 
thesia. This  common  error  accounts  for  many  failures.  It  is  impossible  to 
advance  a  needle  with  a  straight  hub  around  the  curvature  of  the  tuberosity 
in  contact  with  the  periosteum  without  having  the  syringe  assume  an  exag- 
gerated lateral  position.  This  necessitates  the  drawing  of  the  patient's  cheek 
laterally,  which  is  not  only  unpleasant,  but  there  is  danger  of  breaking  off  the 
needle.    Unless  the  needle  is  advanced  in  contact  with  the  periosteum,  there  is  a 
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possibility  of  injuring  some  of  the  small  blood  vessels  located  in  this  region, 
thereby  producing  a  hematoma.  The  danger  of  producing  such  a  condition  is  al- 
most entirely  avoided  if  the  needle  is  kept  in  close  contact  with  the  curvature 
of  the  tuberosity,  and  by  not  inserting  the  needle  too  far  posteriorly;  and 


Fig.  266. — Dissected  wet  anatomical  specimen  which  illustrates  the  needle  for  blocking  the  posterior 
superior  dental  nerve.  The  needle  is  advanced  upward,  backward,  and  inward  around  the  curvature  of 
the  tuberosity. 

1,_  foramen  ovale;  2,  second  division  of  the  fifth  nerve  crossing  the  sphenomaxillary  fossa;  3,  inter- 
nal maxillary  artery;  4,  jiosterior  superior  dental  nerve;  S,  ])osterior  superior  dental  artery;  6,  internal 
nia.xillary  artery;   7,   long  buccal   nerve;   8,   lingual    nerve;   9,   inferior   dental  nerve;    10,   mandibular   nirvc. 


this  IS  aiiotlici"  rcjisoii  why  needles  ol"  known  h'nglh  shoiihl  be  used  for 
making  deep  Ijloek  injections.  In  case  a  straigli!  huh  is  employed,  and  the  needle 
is    advaiir-ed    too    far    j)Osteriorly    and    not    in    (Mm tact    with    the    tuberosity, 
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there  is  some  dciiiger  of  the  needle  i)iinctiii'ing  the  internal  maxillary  artery. 
This  artery  is  located  at  a  distance  from  one-half  to  three-quarters  of  an 
inch  posterior  to  the  tuberosity.  (See  Figs.  65,  67,  122  and  266.)  As  pre- 
viously stated,  if  the  needle  is  advanced  in  contact  with  the  periosteum  covering 
the  curvature  of  the  tuberosity,  possible  trouble  is  eliminated.  (A  detailed 
description  of  hematoma  is  given  on  page  848.) 

Time  to  Wait  for  Anesthesia.^Profound  anesthesia  is  secured  within 
three  minutes.  The  author  has  in  many  cases  extracted  the  upper  second  and 
third  molars  in  one  minute  following  this  injection.     The  time  to  wait  for 


Fig.   267. — Starting   the   needle   in   the    mucous   membrane   for   blocking   the   posterior   superior   dental    nerve 

on  left  side. 


anesthesia  depends  upon  the  four  factors  which  are  named  on  page  196.  The 
reason  anesthesia  of  this  part  is  secured  so  cjuickly  is  because  the  nerves  are 
small  and  the  solution  readily  permeates  them. 

Structures  Anesthetized. — The  tissues  which  are  anesthetized  following 
this  injection  are  as  follows:  Upper  second  and  third  molar  teeth,  a  portion 
of  the  superior  maxillary  tuberosit.y,  alveolar  process,  buccal  gum  tissue  cov- 
ering the  upper  second  and  third  molars,  Iniccal  periosteum,  and  the  mu- 
cous membrane  of  the  cheek  and  gum  tissue.  (See  Fig.  271.)  It  has 
been   the   experience   of  the   author   to    anesthetize   the    upper    first    molar 


426 


BLOCK    ANESTHESIA    AND    ALLIED    SUBJECTS 


by  this  injection  in  approximately  5  per  cent  of  cases,  and  this  is  accounted 
for  by  the  fact  that  in  these  cases  the  posterior  superior  dental  nerve  sup- 
plies the  upper  first  molar,  while  in  95  -per  cent  of  cases  the  upper  first  molar 
is  supplied  by  both  the  posterior  and  middle  superior  alveolar.  In  a  large 
number  of  cases  partial  anesthesia  is  secured  in  the  upper  first  molar,  which 
can  be  accounted  for  by  the  fact  that  this  tooth  receives  its  nerve  supply 
from  both  the  posterior  and  middle  superior  dental  nerves.  (See  Figs.  40 
and  60.)  One  root  of  the  upper  first  molar  may  be  supplied  from  the  posterior 
superior  dental,  while  the  other  two  receive  their  nerve  supply  from  the  mid- 


Fig.  268. — Showing  correct  position  of  needle  for  blocking  the  posterior  superior  dental  on  the 
left  side.  Approximately  one  centimeter  of  the  needle  is  allowed  to  remain  exterior  to  the  puncture  point, 
while    approximately    two    centimeters    are    situated    within    the    tissue. 


die  superior  dental.  The  partial  anesthesia  secured  is  not  sufficient  for  oper- 
ative work.  Inasmuch  as  the  upper  first  molar  is  blocked  in  a  small  per- 
centage of  cases  following  the  posterior  superior  dental  injection,  the  author 
does  not  depend  upon  this  injection  for  the  anesthetization  of  this  tooth,  but 
employs  more  practical  methods  for  anesthetizing  the  upper  first  molar. 
Some  operators  have  informed  tlic  writer  that  in  a  few  cases  they  were  able 
to  block  the  upper  first  mohir  together  with  the  upper  second  and  third 
molars  by  a  posterior  superior  dental  injection,  but  in  many  cases  they 
lirid  failed  to  do  so.  Tlic  cxpla luil  ion  for  the  siu-cessfiil  oiilcomc!  in  some 
cases  and  failure  in  others  is  that  the  nerve  supply  to  the  upper  first  molar 
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is  not  definite.  This  injection  does  not  anesthetize  the  g'nm  tissue  and  periosteum 
located  on  the  lingnal  side  of  the  upper  second  and  tliird  molars.  Examples  of 
operations  Avhich  can  be  performed  following  the  posterior  superior  dental 
block  injection  are  cavity  preparation,  removal  of  the  pulp,  shaping  the  crowns 
for  bridge  abutments,  or  any  other  operation  which  involves  the  teeth,  the  al- 
veolar process,  or  the  structures  located  buccally.  If  the  upper  second  or  third 
molar  teeth  are  to  be  extracted,  or  any  operation  performed  which  involves  the 
lingual  tissue,  then  it  is  essential  to  block  the  anterior  palatine  nerve  as 
it  emerges  from  the  posterior  palatine  foramen.  (For  technic  of  blocking 
the  anterior  palatine  nerve,  see  page  501.)  It  is  not  necessary  to  infiltrate 
the  gum  tissue  and  mucous  membrane  to  the  buccal  of  the  upper  second  and 


Fig.   269. — Starting   the   needle   in   the   tissue   for   blocking   the   left   posterior   superior    dental   nerve. 

third  molars,  because  the  posterior  superior  dental  injection  blocks  these 
structures.  In  some  cases,  small  branches  arising  from  the  long  buccal  nerve, 
supply  the  buccal  gum  tissue  and  mucous  membrane  in  this  region  in  addi- 
tion to  the  nerve  supply  derived  from  the  posterior  superior  dental.  The 
posterior  superior  dental  injection  blocks  the  long  buccal  nerve  branches 
when   present;   therefore,   only   one    deep   injection   is   necessary. 

Blocking-  the  Interlacing  or  Overlapping  Branches. — If  the  operation  ex- 
tends anterior  to  the  upper  second  molar,  it  is  essential  to  make  a  second  injec- 
tion for  the  blocking  of  the  interlacing  nerve  branches.  The  posterior  superior 
dental  injection  anesthetizes  the  region  of  the  ujDiDer  second  and  third  molars,  as 
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described  above.  The  upper  first  molar  is  the  dividing  line  between  the 
posterior  and  middle  superior  alveolar  branches,  and  a  profound  anesthe- 
sia is  secured  by  injecting  at  the  posterior  alveolar  foramen,  making  it  un- 
necessary to  block  the  small  communicating  branches  from  the  middle  su- 
perior dental  Avhen  the  operation  is  to  be  confined  to  the  region  of  the  upper 
second  and  third  molars. 

Discussion  of  Various  Methods  of  Anesthetizing  the  Middle  Superior  Den- 
tal Nerve. — It  is  impossible  to  block  the  middle  superior  dental  by  the  deep 
block  method  (except  by  blocking  the  second  division)  inasmuch  as  this  nerve 
is  located  beneath  the  lateral  wall  of  the  superior  maxillary  bone.  (See  Fig. 
60.)     Therefore,  we  must  resort  to  other  methods  for  blocking  this  particular 


Fig.    270. — Injecting'  the   solution   for   blocking  the   left   posterior   superior   dental   nerve. 

nerve  branch,  and  it  is  this  nerve  which  has  given  many  dentists  trouble 
in  anesthetizing  the  area  which  it  supplies.  This  nerve  branch  is  blocked  by  three 
different  methods,  which  are  as  follows: 

1.  Intraosseous  method. 

2.  Subperiosteal  infiltr;i1  ion.   pcriphrriil    oi-   terminal    method. 

3.  Blocking  the  second  dixision  of  the  fifth  nerve. 

In  many  cases  it  is  difficult  to  riiicstlictize  the  zone  occupied  by  the  two  up- 
per bicuspids  and  first  molar  Ity  iii(il1f;il  ion  because  the  external  alveolar  plate 
may  be  so  dense  as  to  prevent  IIh-  anesthetic  solution  from  permeating  and  in- 
filtrating through  it.  It  is  self-evident  that  if  the  density  of  the  process  is  sucli 
as  to  prevent  the  solution  from  passing  through  it,  there  will  be  very  little 
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anesthesia  obtained  following-  an  iiijedioii,  even  lliouuh  it  lias  been  given  in  the 
best  possible  manner.  Many  times  the  anthor  has  been  asked  the  question: 
"In  what  cases  is  infiltration  or  terminal  anesthesia  indicated  in  this  particu- 
lar region?"  Such  a  question  has  been  diificult  to  answer  satisfactorily,  inas- 
much as  it  is  difficult  to  ascertain  wlictlici'  tlie  external  alveolar  plate  is  very 
dense  or  is  porous.  However,  a  geiici'al  v\\\o  can  be  given  which  will  a])ply  to 
most  cases. 

Histology  reveals  that  in  the  child  or  young  adult,  the  external  alveolar  plate 
is  porous,  and  with  these  individuals  good  results  can  be  obtained  from  sub- 
periosteal infiltration  anesthesia;  whereas,  with  patients  past  twenty-five   or 


Fig. 


"1. — 1.    Outline   which   shows   the   area   anesthetized   by   blocking   the   posterior   superior   dental   ner.e. 
2.  Posterior  superior  dental  foramen. 


thirty  years  of  age,  the  alveolar  plate  becomes  hard  and  dense,  and  in  such 
cases  it  is  not  always  possible  to  secure  profound  anesthesia  hy  the  infiltration 
method.  As  the  author  has  stated,  this  method  gives  excellent  results  in  the 
child  or  young  adult,  and  it  can  be  used  with  a  great  deal  of  satisfaction,  pro- 
vided the  injections  are  made  properly. 

During  the  author's  lecture  and  clinical  work  before  various  societies,  he 
has  been  given  patients  for  operative  work  on  the  upper  two  bicuspids  or  first 
molar  teeth,  and  in  many  instances  his  efforts  have  been  a  complete  failure.  In 
such  cases  the  anesthetic  solution  was  carefully  injected  over  the  external  al- 
veolar plate,  and  in  some  cases  even  second  and  third  injections  were  made,  and 
yet  anesthesia  was  not  secured  so  that  the  teeth  could  be  removed  or  the  sockets 
curetted  without  causing  the  patient  pain.  It  is  true  that  in  many  instances  the 
infiltration  or  terminal  method  of  anesthesia  is  a  success  if  the  roots  of  the  teeth 
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to  be  extracted  are  partially  absorbed  or  if  those  teeth  are  not  firmly  attached. 
The  writer  has  reference  to  the  anesthetizing  of  teeth  that  are  solid,  and  firmly 
attached  to  the  alveolar  process.  Some  operators  haA^^e  said  that  they  can  se- 
cure complete  anesthesia  of  the  teeth  in  this  region  by  this  method,  even  if  they 
are  in  a  sound  condition.  This  has  not  been  the  experience  of  the  author,  as 
he  has  not  in  all  cases  been  able  to  anesthetize  this  region  by  infiltration  so 
that  extensive  operations  could  be  painlessly  performed.  It  is  quite  true  that  by 
this  method  complete  anesthesia  of  the  gum  tissue  and  periosteum  can  be  se- 
cured, and  the  painless  application  of  the  forceps  can  be  made,  but  is  not  suf- 
ficient for  the  painless  extraction  of  teeth,  removal  of  granulomata  or  the  pain- 
less removal  of  a  pulp.  Just  because  the  soft  tissues  are  completely  anesthetized, 
and  the  painless  application  of  forceps  can  be  accomplished,  it  does  not  signify 
that  the  teeth  can  be  removed  without  pain  as  the  deeper  parts  are  not  completely 
anesthetized.  The  reader  should  remember  that  there  is  a  vast  difference  be- 
tween partial  anesthesia  and  deep  surgical  anesthesia.  The  operator  must  not 
say  that  the  infiltration  or  terminal  method  has  been  a  complete  success  if  only 
the  application  of  forceps  has  been  a  painless  procedure,  but,  when  the  teeth  are 
removed,  jDain  is  experienced  bj^  the  patient.  By  the  infiltration  method  the 
pulp  may  be  exposed  without  pain,  and  yet  when  the  broach  is  inserted  into 
the  root  canals,  pain  may  be  produced. 

.  The  many  failures  encountered  by  the  author  in  anesthetizing  this  region 
caused  him  to  formulate  a  technic  for  blocking  the  middle  superior  dental 
nerve  with  many  patients  of  middle  age  and  past,  the  intraosseous  method  is 
employed  (see  page  441)  or  the  second  division  of  the  fifth  nerve  is  blocked. 
(See  page  380.) 

BLOCKING  THE  MIDDLE  SUPERIOR   DENTAL   (ALVEOLAR)    NERVE 

BY  THE  SUBPERIOSTEAL  INFILTRATION,  PERIPHERAL 

OR  TERMINAL  METHOD 

Topography  of  Anatomy. — The  middle  superior  dental  nerve  is  given 
off  the  infraorbital  nerve  about  midway  between  the  origin  of  the  posterior 
and  anterior  superior  dental  branches.  (See  Figs.  40,  43,  and  60.)  In  many 
cases  it  is  given  off  in  the  floor  of  the  orbit  just  after  the  infraorbital 
nerve  enters  the  infraorbital  canal.  In  some  instances,  it  arises  from  the  second 
division  of  the  sphenomaxillary  fossa  just  before  the  second  division  enters  the 
posterior  portion  of  the  floor  of  the  orbit.  (See  Figs.  51  and  68.)  The  direction 
of  this  nerve  is  downward  and  laterallj^,  and  is  located  beneath  the  mucous  mem- 
brane and  periosteum  which  lines  the  inner  portion  of  the  outer  wall  of  the 
aiitnim.  (Hcc  Fig.  60. j  Tliis  nerve  divides  into  small  branches  which  assist  in 
the  formation  of  the  suix'rior  dental  or  alveolar  plexus,  which  is  located  above 
the  first  and  second  bicuspid  and  fii'st  molar  teeth.  (See  Figs.  40  and  60.) 
Snirill  lii-riiii-lii's  ciilcf  tlif  ni)ic('s  of  the  roots  of  the  two  upper  bicuspids.  In  ap- 
proximately 5  per  cenl  of  fjiscs  llic  upper  first  molar  is  supplied  by  the  pos- 
terior superior  dental,  while  in  05  per  cent,  it  is  supplied  by  both  the  posterior 
and  superior  dental  branches. 
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In  addition  to  the  upper  first  and  second  l)i('iis[)ids  and  first  molar  teeth, 
a  portion  of  the  superior  maxillary  bone,  alveolar  plate,  buccal  periosteum,  gum 
tissue,  and  mucous  membrane  located  between  the  gum  tissue  and  teeth,  are 
supplied  by  the  middle  superior  dental.  This  nerve  does  not  supply  the  struc- 
tures located  to  the  lingual  of  the  upper  bicuspids  and  first  molar. 

In  making  an  infiltration  or  terminal  injection  buccally  to  the  alveolar 
plate,  the  surface  osteology  must  always  be  considered.  In  many  cases,  the 
external  alveolar  plate  covering  the  roots  of  the  bicuspids  and  first  molar  is 
uneven.  The  operator  may  experience  difficulty  in  advancing  the  needle  be- 
neath the  periosteum. 


Fig.   272. — Uhisti-ating-  the  position  of  point  of  needle  lateral   to  apex  of  upper  cuspid  for  anesthetizing  the 
upper  first  and  second  bicuspids  and  first  molar   by   the   subperiosteal  method. 


Needle  Employed. — The  needle  used  for  blocking  the  middle  superior  dental 
by  the  infiltration,  peripheral  or  terminal  method  is  No.  3  or  No.  4.  Needle  No.  3 
is  15  mm.  in  length,  24  gauge,  and  is  used  in  many  cases  where  only  one  or  two 
teeth  are  to  be  blocked.  Needle  No.  4  is  30  mm.  in  length,  and  25  gauge,  and  is 
used  where  two  or  more  teeth  are  to  be  anesthetized.     (See  Fig.  177.) 

Technic  of  Injection. — The  syringe  is  filled  Avith  two  mils  of  the  anes- 
thetizing solution  in  case  the  upper  two  bicuspids  and  first  molar  teeth  are 
to  be  operated.  After  the  area  has  been  prepared,  the  syringe  is  held  in  the  hand 
pen  fashion.  The  point  of  the  needle  is  forced  into  the  mucosa  to  the  labial  of  the 
apex  of  the  upper  cuspid  tooth,  holding  the  barrel  of  the  syringe  and  needle 


432 


BLOCK    ANESTHESIA    AND    AEETED    SUBJECTS 


at  an  acute  angle  to  the  labial  external  alveolar  plate  on  the  same  side  of 
injection.  (See  Figs.  272,  273,  and  274.)  The  needle  is  advanced  into  the 
mucosa,  and  five  minims  of  the  solution  are  slowly  injected,  (see  Fig.  278)  after 
which,  several  seconds  should  elapse  Fefore  proceeding  further  with  the 
needle.     The  syringe  is  now^  held  parallel  to  the  occlusal  plane  of  the  teeth 


Fig.  217). — Wet  specimen  which  illustrates  the  first  petition  of  needle  for  blocking  the  upper  first 
and  second  bicuspids  and  first  molar  by  the  subperiosteal  method.  The  initial  puncture  is  made  in  region 
of  apex  of  cuspid  tooth. 

(see  Fig.  272)  and  the  needle  point  is  gently  forced  beneath  the  periosteum, 
where  five  minims  arf  injected.  (See  Fig.  278.)  The  needle  is  advanced  to 
the  buccal  of  the  ripici-s  of  llic  l)i('iis])i(ls  and  first  molar.  Fig.  278  will  show 
how  the  needle  is  advanced  and  liovv  the  solution  is  injected  at  various  points. 
Each  time  tho  solntion  is  discharged  there  should  be,  at  least,  fifteen  seconds 
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elapse  before  advancing  the  needle  farther  into  the  tissue.  Two  mils  of  solu- 
tion should  be  evenly  distributed  from  the  puncture  point  at  the  apex  of  the 
cuspid  (see  Figs.  273  and  274)  and  the  finishing  point,  which  is  distal  to  the  disto- 
buccal  root  of  the  upper  first  molar  (see  Figs.  275,  276  and  278).  The  needle 
should  be  advanced  posteriorly  beneath  the  periosteum  as  much  as  possible, 
so  that  the  solution  will  come  in  contact  with  the  external  alveolar  plate. 
If  the  external  alveolar  plate  is  porous,  the  solution  will  permeate  it  readily  and 
reach  the  branches  of  the  middle  superior  dental  nerve.  If  the  solution  is  injected 
external  to  the  periosteum,  it  will  diffuse  rapidly  into  the  soft  tissue,  witli  a  pos- 


Fig.  274. — First  position  of  syringe   for  blocking  the  upper  first  and  second  bicuspid  and  first  molar  by   the 
subperiosteal   method.     The   mucous   membrane   is   punctured   labial   to   the   apex    of   the   cuspid. 

sibility  that  a  sufficient  amount  of  the  solution  will  not  permeate  the  external  al- 
veolar plate.  The  solution  will  follow  the  lines  of  least  resistance,  and  if  injected 
external  to  the  periosteum,  the  least  resistance  is  offered  by  the  gum  tissue 
and  mucosa,  which  are  far  less  dense  than  the  periosteum  and  external 
alveolar  plate  (see  Figs.  71  and  73).  Therefore,  the  operator  should  be  very 
careful  to  inject  the  solution  beneath  the  periosteum,  and  great  care  should 
be  taken  not  to  injure  the  periosteum  any  more  than  is  absolutely  necessary. 
The  periosteum  is  firmly  attached  to  the  alveolar  process  by  Sharpey's  fibers, 
and  damage  can  be  caused  if  the  solution  is  injected  too  rapidly  or  if  the 
needle  is  inserted  promiscuously  and  with  force,  postoperative  pain  may 
result. 
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It  will  be  observed  from  the  above  technic  that  the  solution  is  injected 
anteriorly,  buccally  and  distally  to  the  operative  area  (see  Fig.  278)  and  the 
reason  for  this  is  that  there  is  a  greater  possibility  for  the  solution  to  pene- 
trate the  external  alveolar  plate  than  if  the  solution  is  merely  injected  buc- 
cally to  the  teeth  in  question.  This  particular  point  has  been  emphasized 
considerably,  and  if  the  operator  follows  this  technic,  much  better  results  will 
be  secured  than  by  injecting  the  solution  buccally  to  the  tooth  or  teeth  to  be 
operated. 


Fig.  275. — Position  of  needle  for  anesthetizing  the  upper  first  and  second  bicuspids  and  first  molar 
by  the  subperiosteal  method.  Note  that  the  syringe  and  needle  are  parallel  to  the  occlusal  plane  of  the 
teeth. 


BLOCKING  THE  UPPER  FIRST  MOLAR  BY  THE  SUBPERIOSTEAL,  IN- 
FILTRATION OR  TERMINAL  METHOD 

If  the  upper  first  molar  is  to  be  blocked  by  this  method,  the  same  technic 
is  employed  as  previously  outlined,  with  the  exceptions  given  below.  The 
syringe  is  filled  Avith  two  mils  of  the  solution,  and  needle  No.  4  is  employed. 
Instead  of  starting  the  needle  to  the  labial  of  the  apex  of  the  cuspid  tooth, 
which  is  done  for  blocking  the  two  bicuspids  and  first  molar,  the  needle  in  this 
particular  instance  is  inserted  into  the  mucous  mem1)rane  buccally  to  the 
apex  of  the  second  bicuspid.  The  needle  is  extended  backward  beneath  the 
perio.steum,  holding  the  needle  parallel  to  the  external  alveolar  plate  and  to  the 
occlusal  plane  of  the  upper  bicuspids  and  the  first  molar,  until  it  reaches  a  point 
distal  to  the  mesio-buccal  root  of  the  upper  second  molar.  Two  mils  of  the 
solution  are  slowly  injected  at  various  points  mesial,  buccal,  and  distal  to  tlie 
first  molar. 
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BLOCKING  THE  UPPER  SECOND  BICUSPID  BY  THE  TERMINAL  OR  IN- 
FILTRATION METHOD 

Tlie  same  general  principles  are  employed  for  the  l)]ocking'  of  tliis  tooth  as 
described  above.     The  needle  is  inserted  buccal  to  the  apex  of  the  first  bicuspid 


Fig.  276. — Position  of  needle  for  anesthetizing  the  upper  first  and  second  bicuspids  and  first  molar 
by_  the  subperiosteal  method.  The  needle  is  advanced  posteriorly  beneath  the  periosteum  until  the  needle 
point  reaches  an  area  distal  to  the  upper  first  molar. 

and  forced  backward  parallel  to  the  external  alveolar  plate  and  occlusal 
plane  of  the  teeth.  The  solution  is  injected  beneath  the  periosteum  from  the 
starting  point  until  the  needle  reaches  the  region  of  the  mesio-buceal  root 
of  the  upper  first  molar.  The  amount  of  solution  injected  is  one  and  a  half 
mils  and  the  needle  employed  is  either  No.  3  or  No.  4. 
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BLOCKING  THE  UPPER  FIRST  BICUSPID  BY  THE  TERMINAL  OR  IN- 
FILTRATION METHOD 

The  same  general  principles  as  outlined  above  are  applicable  here.  The 
needle  is  inserted  to  the  labial  of  the  apex  of  the  cnspid  tooth  and  is  ad- 
vanced parallel  to  the  buccal  alveolar  plate  beneath  the  periosteum  until  the 
point  of  the  needle  reaches  the  region  over  the  apex  of  the  upper  second  bi- 
cuspid. One  and  a  half  mils  of  solution  are  slowly  injected.  Needle  No.  3  or 
No.  4  is  employed.     Tco  much  emphasis  can  not  be  placed  upon  the  fact  that 


Fig.  277. — Showing  final  position  of  needle  and  syringe  for  anesthetizing  the  upi  er  first  and  second 
bicuspids  and  first  molar  by  the  subperiosteal  method.  The  point  of  needle  is  now  located  distal  to  the 
upper  first  molar.      (See  Figs.  275,   276,   and  278.) 

tlie  solution  should  always  be  injected  anteriorly,  buccally,  and  posteriorly  to 
the  fif^ld  of  operation.     (See  Fig.  278.) 

Injection  of  Solution  by  the  Subperiosteal  Infiltration  Method.— In  all 
eases  the  solution  should  be  injected  very  slowly.  It  must  be  remembered 
that  during  an  injection  by  this  method  the  needle  is  situated  beneath  the 
periosteum,  and  that  the  periosteum  is  a  very  dense  structure  and  is  closely 
attached  to  the  bone.  It  requires  considerable  steady  pressure  upon  the 
plunger  to  discharge  the  solution  beneath  the  periosteum.  If  too  much  pres- 
sure is  exerted,  the  solution  will  be  discharged  too  rapidly.  This  will  cause 
a  distention  of  the  periosteum  or  a  wheal  which  will  cause  soreness  and  post- 
operative pain.     Therefore,  a  steady  pressure  upon  the  plunger  so  the  solu- 
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tion  will  leave  the  syringe  slowly,  is  highly  advisable.  Each  time  the  solu- 
tion is  discharged,  at  least  fifteen  seconds  should  be  allowed  before  advanc- 
ing the  needle  farther  beneath  the  periosteum.  If  this  is  not  done,  consider- 
able pain  will  be  inflicted  upon  the  patient,  and  we  must  here  again  remember 
that  we  should  never  sacrifice  thoroughness  for  speed.  In  case  the  two  upper 
bicuspids  and  first  molar  teeth  are  to  be  anesthetized  by  this  method,  at  least 
two  mils  of  the  solution  should  be  injected.  If  one  tooth  is  to  be  blocked, 
then  one  and  a  half  mils  should  be  used.  If  the  needle  is  not  located  beneath 
the  periosteum,  the  solution  will  be  injected  into  the  mucosa,  which  requires 
very  little  pressure  to  discharge  it.  When  such  a  condition  is  met,  the  needle 
should  be  withdrawn  and  the  point  gradually  forced  beneath  the  periosteum 
so  that  the  solution  will  be  deposited  in  contact  with  the  external  alveolar 
plate. 

Precautions. — Ahvays  observe  that  the  needle  is  being  advanced  poste- 
riorly parallel  to  the  external  alveolar  plate  and  to  the  occlusal  plane  of  the 
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Fig.  278. — The  outline  of  the  passage  of  needle  as  it  is  advanced  beneath  the  periosteum  for  block- 
ing the  upper  first  and  second   bicuspids  and  first  molar  teeth  by  the   subperiosteal  method. 

1,  initial  starting  point  of  needle  where  5  minims  of  solution  are  injected;  2,  3,  4,  5,  and  6  indi- 
cate various  points  of  injection.  Each  location  indicated  by  X  represents  points  at  vv'hich  5  minims  of 
solution    are    injected;    7,    illustrates    the    area    anesthetized. 

upper  teeth  in  the  region  that  is  being  injected.  The  needle  must  be  in  con- 
tact with  the  external  alveolar  plate  beneath  the  periosteum.  Inject  slowly 
and  avoid  unnecessary  trauma  and  distention  of  the  periosteum  and  mucosa 
Avhich  will  cause  postoperative  complications.  Never  employ  a  needle  of 
large  diameter,  because  such  a  needle  will  cause  unnecessary  trauma  of  the 
parts.  After  injecting  at  each  point  wait  at  least  fifteen  seconds  before  ad- 
vancing the  needle.  Always  inject  anteriorly,  buccally  and  posteriorly  to 
the  operative  area.  Remember  that  if  the  plate  of  bone  is  not  porous,  com- 
plete anesthesia  will  not  be  secured,  and  in  such  cases  the  intraosseous  method 
or  the  blocking  of  the  second  division,  should  be  employed. 

Time  to  Wait  for  Anesthesia. — AVhen  the  solution  has  been  properly  in- 
jected, and  in  the  proper  quantity,  anesthesia  should  be  secured  in  three  to 
five  minutes.  In  case  the  external  plate  of  the  alveolar  process  is  extremely 
porous,  anesthesia  will  be  secured  in  Iavo  minutes;  whereas,  on  the  other 
hand,  if  considerable  density  exists,  from  five  to  eight  minutes  time  should 
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elapse  before  sufficient  anesthesia  has  been  obtained.  If  a  sufficient  depth 
of  anesthesia  has  not  been  obtained  following  the  first  injection,  there  is 
no  harm  in  repeating  the  technic  and  injecting  the  same  quantity  of  solu- 
tion as  previously  injected. 

Structures  Anesthetized. — The  structures  which  are  blocked  depend,  of 
course,  upon  the  starting  and  finishing  point  of  the  needle  (see  Fig.  278).  In 
case  the  solution  is  distributed  over  the  buccal  surface  of  the  upper  first  and 
second  bicuspids  and  first  molar  teeth,  extending  from  the  apex  of  the  cuspid  to 
a  point  distal  to  the  upper  first  molar,  anesthesia  of  the  above-named  teeth 
should  be  obtained,  and  in  addition,  the  alveolar  process,  buccal  periosteum, 
gum  tissue  and  mucosa.  This  injection  will  not  anesthetize  the  gum  tissue  and 
periosteum  on  the  lingual  side.  Therefore,  a  lingual  blocking  must  be  given. 
The  buccal  injections,  as  given  above,  are  sufficient  for  cavity  preparation,  pulp 
removal,  or  the  shaping  of  the  crowns  of  the  teeth  for  bridge  abutments,  or 
any  other  operation  which  does  not  involve  the  lingual  structures.  In  case 
the  teeth  are  to  be  extracted,  or  in  case  of  curettement  in  the  treatment  of 
pyorrhea  alveolaris,  or  in  any  case  in  Avhich  the  lingual  structures  are  im- 
plicated, a  lingual  injection  must  be  made.  Anesthesia  on  the  lingual  side  is 
produced  by  blocking  the  anterior  palatine  nerve,  not  at  the  posterior  pala- 
tine foramen,  but  to  the  lingual  of  the  apex  of  the  lingual  root  of  the  upper 
first  molar,  at  which  place  the  anterior  palatine  nerve  is  located.  (For  de- 
tailed technic  for  blocking  anterior  palatine  nerve,  see  page  501.) 

The  same  general  principles  are  applicable  to  the  structures  anesthe- 
tized, and  to  the  lingual  blocking,  as  given  above,  when  the  first  bicuspid  or 
second  bicuspid  or  both  bicuspids  or  the  first  molar  are  individually  blocked. 

Blocking  the  Interlacing  or  Overlapping  Branches. — When  the  subperi- 
osteal, terminal,  peripheral,  or  infiltration  method  is  employed,  it  is  not  nec- 
essary to  make  an  injection  for  blocking  the  interlacing  or  overlapping 
branches,  inasmuch  as  the  solution  injected  blocks  all  branches  in  the  imme- 
diate region  of  operation,  provided  the  solution  penetrates  the  alveolar  plate. 

BLOCKING  THE  MIDDLE  SUPERIOR  DENTAL  (ALVEOLAR)  NERVE 
BY  THE  INTRAOSSEOUS  METHOD 

Topography  of  Anatomy. — The  anatomy  of  the  middle  superior  dental 
nerve  has  been  given  in  Chapter  VII,  also  under  the  subperiosteal,  infiltra- 
tion or  terminal  method  of  anesthesia.  The  reader  should  familiarize  himself 
Avith  the  nf'r\'f'  distribution  before  studying  the  technic. 

'i'lic  iiiiddb'  su]j<'i-ior  dciiUil  jierve  can  not  be  reached  directly  with  the 
needlf;  thci-cfore,  it  is  necessary  to  anesthetize  the  structures  supplied  by  it, 
by  other  methods.  This  nerve  is  located  beneath  the  outer  surface  of  the  su- 
perior maxillary  bone  and  supplies  the  middle  zone  which  is  occupied  by  the 
two  upper  bicuspids  and  first  molar  teeth.  In  Mddilion  to  these  teeth,  it  sup- 
plies the  alveolar  process,  the  outer  \\n\\   ol'  ilic  ;niti'nm,  buccal  periosteum, 
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gum  tissue  and  mucosa.  It  assists  in  the  formation  of  the  superior  dental 
plexus  Avhicli  is  located  above  the  roots  of  the  three  above-named  teeth. 
This  plexus  is  formed  by  the  uniting  of  the  posterior,  middle  and  anterior 
dental  branches.     (See  Figs.  40  and  60.) 

The  external  alveolar  plate  which  covers  the  roots  of  the  above  three 
named  teeth  varies  in  thickness,  the  average  being  about  three  millimeters, 
and  it  may  be  porous  or  dense  in  structure.  (See  Figs.  71,  72,  73,  and  284.) 
In  the  child  and  young  adult  it  is  very  porous,  whereas  in  people  past  thirty 
years  of  age,  in  most  cases,  it  is  very  dense,  which  prevents  the  solution  from 
readily  passing  through  the  process  to  produce  anesthesia  of  the  teeth.  The 
buccal  surface  of  the  external  alveolar  plate  is,  in  most  cases,  irregular 
in  outline,  and  in  some  instances  the  roots  of  the  teeth  are  located  near  the 
buccal  surface,  producing  prominences,  which  can,  in  most  cases,  be  pal- 
pated with  the  index  finger.  In  case  the  roots  are  deep-seated,  the  buc- 
cal plate  is  usualh"  smooth. 

History  of  Intraosseous  Method  of  Anesthesia. — The  credit  for  first  in- 
jecting the  anesthetic  solution  into  the  middle  or  cancellous  plate  of  bone 
belongs  to  Otte,  who  demonstrated  it  in  1896,  and  soon  thereafter  he  presented 
his  findings  to  the  profession.  Parrott,  experimenting  independently  of 
Otte,  published  his  work  on  the  subject.  Otte  also  published  his  findings  in 
1896,  and  recommended  that  the  solution  be  injected  directly  into  the  middle 
plate  of  bone.  At  the  time  he  presented  his  technic,  local  anesthesia  was  not 
used  to  any  extent,  and  it  is  for  this  reason  the  work  of  Otte  was  almost  for- 
gotten. Since  the  advent  of  this  method  of  anesthesia  there  have  been 
a  number  of  modifications  presented  by  Masselink,  Hein  and  the  author. 

The  technic  described  by  Otte  is  as  follows :  The  gum  tissue  is  first 
thoroughly  cleansed  with  an  antiseptic  solution.  Following  this  a  small 
amount  of  the  anesthetizing  solution  is  injected  at  the  gingival  margin  of 
the  tooth  by  inserting  the  needle  several  times.  After  four  or  five  minutes 
time  an  opening  is  made  through  the  gum  tissue  and  external  alveolar  plate 
on  the  buccal  side  with  a  bur  or  a  Gates-Glidden  drill.  Otte  recommends  that 
the  opening  be  made  more  or  less  at  a  right  angle  Avith  the  long  axis  of  the 
tooth  and  a  short  distance  below  the  position  of  the  apical  foramen  in  single- 
rooted  teeth  and  between  the  roots  in  molars.  The  hypodermic  needle  should 
be  of  the  same  diameter  as  the  drill.  Before  the  opening  is  made  with  the 
drill,  the  mucosa  is  placed  under  tension  as  much  as  possible  to  avoid  lacera- 
tion from  the  revolving  instrument.  The  drill  is  now  forced  through  the 
external  alveolar  plate  until  it  drops  into  the  middle  cancellous  plate  of  bone. 
The  next  step  is  to  insert  the  hypodermic  needle  into  the  opening  which  has 
been  made  with  the  drill,  and  the  solution  is  then  slowly  injected  into  the 
cancellous  bone. 

The  Author's  Method  of  Producing  Intraosseous  Anesthesia. — The  author 
has  endeavored  to  simplif}^  the  intraosseous  method  by  evolving  a  new 
technic  for  blocking  the  area  supplied  by  the  middle  superior  dental  nerve. 
The   pioneer   work   of   Otte,   Parrott   and   Masselink   was    a    stepping   stone 
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towards  advancement  and  it  laid  the  fonndation  for  more  efficient  meth- 
ods. Intraosseous  anesthesia  is  of  great  value  to  the  oral  surgeon  and 
dental  practitioner,  and  it  is  of  immense  importance  in  the  execution  of  our 
work.  With  all  due  respect  to  the  pioneers  who  have  blazed  the  way,  it  is 
the  opinion  of  the  author  that  their  methods  did  not  fulfil  the  requirements  in 
an  ideal  way  for  the  production  of  anesthesia  by  the  intraosseous  method. 

Failures  Encountered  in  the  Zone  Occupied  by  the  Upper  Bicuspids  and 
First  Molar  Teeth. — It  has  not  only  been  the  experience  of  the  author  to  fail 
many  times  in  blocking  this  zone,  but  it  has  also  been  the  experience  of  hun- 
dreds of  operators  who  have  attempted  to  anesthetize  this  particular  zone  by  the 
subperiosteal,  terminal  or  infiltration  method.  This  particular  phase  has 
already  been  discussed  under  the  head  of  ''Blocking  the  Middle  Superior 
Dental  Nerve  by  the  Subperiosteal,  Terminal  or  Infiltration  Method,"  on  page 
430,  but  the  author  considers  it  to  be  of  so  much  importance  that  a  short 
discussion  will  be  given  here. 

In  individuals  of  middle  life  or  past,  the  external  alveolar  plate,  which 
covers  the  three  above-named  teeth,  is  so  dense  that  it  may  not  allow  the  so- 
lution to  really  permeate  it  to  produce  profound  anesthesia  of  the  parts, 
and  even  after  the  operator  has  carefully  injected  the  solution  over  the  buc- 
cal area,  which  has  already  been  described,  many  times  his  earnest  effort 
will  result  in  disappointment  and  failure.  This  very  thing  has  happened  to 
the  author  many  times  while  giving  clinics  before  societies,  and  the  disap- 
pointment and  embarrassment  induced  the  author  to  search  for  other  methods 
of  blocking  the  middle  superior  dental  nerve  which  has  been  the  "joker  or  bug- 
bear" to  the  operator  in  the  great  system  of  block  anesthesia,  inasmuch  as  the 
nerve  branch  which  supplies  this  area  is  completely  enclosed  within  bone, 
and  it  is  impossible  to  reach  it  with  the  needle  to  anesthetize  it  by  the  deep  block 
method.  Other  methods,  therefore,  must  be  resorted  to  in  many  cases  in  order 
to  produce  deep  anesthesia  of  the  parts  so  that  an  operation  can  be  per- 
formed upon  the  teeth  or  the  tissues  of  this  part. 

After  searching  the  field  most  diligently  and  carefully  for  an  efficient 
method  of  blocking  this  area,  especially  in  those  cases  which  will  not  yield 
to  the  subperiosteal  infiltration  or  terminal  method,  the  author  put  forth 
every  effort  to  evolve  some  method  whereby  this  particular  part  could  be 
thoroughly  blocked  with  accuracy,  and  to  work  out  a  technic  which  can  be 
easily  mastered.  The  two  methods  that  are  recommended  are  (1)  Intraosseous 
method;  (2)  Blocking  the  second  division  of  the  fifth  nerve  by  the  intraoral 
method. 

The  intraosseous  method  is  highly  efficient  when  no  infection  is  present, 
such  as  inflammation,  swelling,  or  alveolar  abscess.  The  second  division 
block  is  indicated  when  infection  of  this  part  is  present.  The  second  division 
block  is  contraindicated  for  the  blocking  of  this  zone  unless  infection  is 
present.  When  the  second  division  is  blocked,  the  amount  of  anesthesia 
produced  is  extensive.  The  writer  has  termed  the  intraosseous  method  of 
anesthesia  the  "missing  link,"  and  it  is  no  doubt  a  very  fitting  term,  inasmuch 
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as  it  does  fill  in  the  missing  link  which  has  been  enconntered  in  Ijlock  anes- 
thesia. 

The  difficulties  which  have  been  encountered  by  the  infiltration  or  ter- 
minal method  of  anesthesia  for  blocking  this  area  have  been  explained  and 
it  is  not  the  object  to  condemn  the  infiltration  or  terminal  method  but  it 
is  the  intention  to  point  out  the  indications  and  contraindications  for  this 
form  of  anesthesia.  The  writer  does  not  believe  in  adhering  to  any  set 
rules  while  applying  any  anesthetic,  either  general  or  local,  but  he  does  be- 
lieve in  the  operator  using  anj^  method  which  seems  to  be  best  adapted  to  the 
individual  case,  and  if  this  broad  view  is  taken,  better  results  will  be  secured 
than  to  employ  a  certain  method  in  all  cases.  The  subperiosteal,  infiltration  or 
terminal  method  of  producing  anesthesia  is  of  great  value  in  selected  cases. 
In  nearly  every  case  success  is  attained,  if  it  is  employed  upon  young  individ- 
uals, say  under  twenty-five  years  of  age,  or  upon  other  individuals  who  have 
portions  of  roots  of  teeth  remaining  which  are  not  firmly  attached,  or  in  any 
other  case  in  which  it  is  unnecessary  for  the  solution  to  enter  the  external 
alveolar  plate  and  produce  profound  anesthesia  of  the  deep  alveolar  process. 
In  this  instance  Ave  might  mention  the  treatment  of  pyorrhea  alveolaris.  In 
those  individuals  where  good  results  are  obtained  from  using  infiltration  anes- 
thesia, the  external  alveolar  plate  is  porous  and  readily  allows  the  solution  to 
pass  through  it  into  the  middle  plate  of  the  alveolar  process.  However,  it  is 
known  from  experience  and  from  the  study  of  histology  of  bone  that  the  older 
the  patient  the  more  dense  the  bone. 

It  is  very  disappointing  to  the  operator  to  inject  the  solution  by  the 
terminal  or  infiltration  method,  and  wait  a  sufficient  length  of  time  for  anes- 
thesia, and  when  the  operation  is  started,  find  that  anesthesia  is  not  complete, 
and  if  the  operation  is  continued,  considerable  pain  may  be  experienced  by  the 
patient. 

When  the  intraosseous  method  is  employed,  the  region  of  the  upper  bicuspids 
and  first  molar  can  be  blocked  Avith  more  satisfaction  to  both  the  patient  and  the 
operator  than  is  usually  accomplished  through  the  medium  of  infiltration  anesthe- 
sia. Numerous  cadavers  have  been  dissected  and  many  skulls  have  been  exam- 
ined; the  histology  of  bone  structure  and  the  nerve  supply  of  these  parts  have 
been  studied  in  order  to  arrive  at  some  definite  basis  before  presenting  the 
technic  to  the  dental  profession. 

AUTHOR'S  METHOD  OF  BLOCKING  THE  TWO  SUPERIOR  BICUSPIDS 

AND  FIRST  MOLAR,  ALVEOLAR  PROCESS  AND  BUCCAL 

STRUCTURES  WHICH  ARE  SUPPLIED  BY  THE 

MIDDLE   SUPERIOR   DENTAL   NERVE 

BY  THE  INTRAOSSEOUS  METHOD 

Instruments  Employed  in  Intraosseous  Block  Anesthesia. — In  carrying 
out  the  technic  Avliich  has  been  evolved  several  intraosseous  instruments  are 
required  which  are  as  follows; 
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1.  DouMe-Maded  Intraosseous  Lancet  and  Retractor. — This  instrument  (see 
Fig.  205)  is  used  to  pierce  the  mncous  membrane  and  periosteum  covering 
the  external  alveolar  plate,  slightly  above  and  between  the  apices  of  the  roots 
of  the  teeth  at  the  point  of  injection.  It  is  held  in  the  hand  as  one  would 
hold  a  knife,  while  it  is  being  inserted  through  the  tissues  and  in  contact 
with  the  alveolar  process.  (See  Figs.  281  and  290.)  The  two  cutting  blades 
are  beveled  on  one  side  only,  and  the  cutting  edge  of  each  blade  is  about 
one  and  one-half  millimeters  in  length.  These  two  blades  are  squeezed  to- 
gether with  the  thumb  and  index  finger. 

2.  Intraosseous  Guide  or  Template. — The  intraosseous  guide  or  template 
(see  Fig.  206)  is  to  guide  the  drill  through  the  external  alveolar  plate.  This 
instrument  is  placed  between  the  blades  of  the  double-bladed  intraosseous 
lancet  and  retractor  prior  to  the  time  of  inserting  the  drill.  (See  Fig.  291.) 
The  guide  is  7  millimeters  in  length,  its  end  being  sharjD  so  as  to  retain  its 
position  when  lateral  pressure  is  applied  to  it  against  the  external  alveolar 
plate.  The  end  which  rests  against  the  external  alveolar  plate  is  on  a  line 
drawn  through  the  long  axis  of  the  instrument  so  as  to  eliminate  its  rotating 
while  in  use. 

3.  The  Intraosseous  Drill. — The  intraosseous  drill  (see  Fig.  207)  is  bi-bevel, 
cuts  only  on  the  end,  is  self-cleansing,  and  is  1/2,400  inch  less  in  diameter 
than  the  21  gauge  needle  which  is  employed  in  the  injecting  of  the  solution. 
The  drill  is  13  mm.  in  length  and  the  guide  7  mm.  in  length ;  therefore,  the  drill 
extends  through  the  guide  a  distance  of  6  mm.,  which  is  sufficient  to  pass 
through  the  external  alveolar  plate,  with  rare  exceptions. 

4.  Intraosseous  Needles. — Two  needles  are  employed  in  making  an  intra- 
osseous injection.  Needle  No.  7  (see  Fig.  177)  is  used  for  the  preliminary 
injection.  This  needle  is  10  mm.  in  length,  27  gauge,  very  fine  and  sharp,  and 
can  be  inserted  in  the  region  where  the  intraosseous  injection  is  to  be  made  in 
order  to  anesthetize  the  mucosa  and  periosteum  prior  to  applying  the  retrac- 
tor and  drill. 

The  second  needle  employed  is  No.  1,  wdiich  is  10  mm.  in  length  and  21 
gauge.  This  needle  is  cone  shaped  on  the  end  and,  when  passed  through 
the  guide  or  template,  extends  beyond  the  guide  tip  a  distance  of  3  mm., 
which  enters  the  external  alveolar  plate,  giving  perfect  contact  betAveen 
needle  and  bone.  The  drill,  as  previously  described,  is  1/2,400  inch 
less  ill  dirimeter  tlian  the  intraosseous  needle.  The  guide  or  template 
directs  the  needle  into  the  small  opening  which  has  been  made  by  the 
drill  of  slightly  less  diameter,  thereby  giving  perfect  contact  between 
the  needle  and  bone,  which  prevents  the  loss  of  solution  during  the  process 
of  injection. 

Technic  of  Injection  for  Blocking  the  Zone  Occupied  by  the  Upper  First 
and  Second  Bicuspids  and  First  Molar  Teeth. — The  leclmic  given  here  ap- 
plies to  the  blocking  of  tlie  upper  first  and  second  bicuspids  and  first  molar 
teeth,  alveolar  process,   buccal   pfriostcuin.   bufr-al    gum   tissue,   and  mucosa. 


BLOCKING    MIDDLE    SUPERIOR    DENTAL    NERVE 


443 


The  first  step  in  the  technic  is  to  thoroughly  prepare  the  area  to  be 
blocked,  as  given  on  page  355.  After  this  region  has  been  carefully  prepared, 
a  preliminary  injection  is  made  by  using  needle  No.  7  which  is  very  fine,  and 
sharp.  (See  Figs.  279  and  280.)  All  intraosseous  injections  should  be  made 
slightl}"  above  and  distal!}^  or  mesiall}'  to  the  apex  of  the  tooth  or  apices  of  the 
teeth  to  be  operated.  For  blocking  the  zone  occupied  by  the  three  above-named 
teeth  the  intraosseous  injection  is  made  above  and  distally  to  the  apex  of  the 
upper  second  bicuspid  tooth.  The  small  preliminary  needle  is  now  mounted 
upon  the  syringe  which  is  filled  with  two  mils  of  the  injecting  solution.     Insert 


Fig.   279. — Applying   germicidal   sokition   to   mucous'  membrane   in   region   of   cuspid   and   first   bicuspid   teeth. 

the  point  of  the  needle  into  the  mucosa  above  and  distally  to  the  apex  of  the  root 
of  the  upper  second  bicuspid  tooth.  (See  Fig.  280.)  After  the  needle  has  been 
advanced  beneath  the  surface  of  the  mucous  membrane,  inject  three  minims,  and 
then  wait  at  least  one-half  minute  to  allow  the  solution  to  produce  a  surface  an- 
esthesia. Now  gradually  force  the  fine  needle  downward  until  it  strikes  the 
periosteum,  but  before  inserting  the  needle  beneath  it,  inject  three  minims  of  the 
solution.  After  again  waiting  for  one-half  minute,  gradually  force  the  needle 
beneath  the  periosteum  and  inject  three  more  minims.  The  amount  of  solution 
injected  by  this  preliminary  injection  to  produce  surface  anesthesia  is,  in 
most  cases,  one-half  mil.  This  will  leave  one  and  a  half  mils  in  the  syringe, 
which  is  injected  into  the  middle  plate  of  process  to  block  the  three  above- 
named  teeth. 
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Object  of  Making-  the  Preliminary  Injection. — 1.  To  produce  a  surface 
anesthesia  of  the  mucosa  and  periosteum  which  covers  the  external  alveolar 
plate  at  the  point  where  the  drill  is  to  be  inserted.  Unless  the  injection  is 
made,  pain  will  be  caused  while  the  drill  is  being  passed  through  the  peri- 


I-'ig.    280. — Showing  the  region   of  preliminary   injection   which   precedes  the  blocking  of  the   upper   first  and 
second  bicuspid,  and  first  molar  teeth  by  the  intraosseous  methoa. 

osteum  and  external  alveolar  plate,  and  there  is  great  liability  of  the  patient 
moviiig  at  the  time  this  is  being  done,  which  may  result  in  V)reaking  the  drill. 
I-'ollowiiiL''  1he  ])reiirriiiiar\'  iiijcclioii  no  pain  ^vhatsoever  is  produced  while 
[proceeding  witli   the   technic.      Tlirsa   iiijcciioas   can   he   made   upon   the  most 
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sensitive  patient  ivithout  causing  any  conipJaint  or  producing  ang  pain  what- 
soever. 

2.  Another  important  reason  for  making  a  preliminary  injection  is  to 
produce  local  anemia  of  the  tissue  which  is  produced  through  the  vaso- 
constricting  action  of  the  adrenalin.    This  local  ischemia  materially  lessens  or 


Fig.  2S1. — Inserting  the  double-bladed  lancet  and  retractor  biiccally  and  between  the  apices  of  the 
second  bicuspid  and  niesiobuccal  root  of  the  upper  first  molar.  This  is  the  location  for  the  blocking  of 
the  branches   of  the  middle   superior   dental   nerve. 

wholly  j)revents  hemorrhage  after  using  the  small  double-hladed  intraosse- 
ous lancet  and  retractor. 

The  double-bladed  intraosseous  lancet  and  retractor  is  now  held  in  the 
hand  like  one  would  hold  a  pocket  knife  and  the  two  blades  are  squeezed 
together.  (See  Fig.  281.)  The  patient's  mouth  should  be  partially  open  in 
order  to  allow  the  cheek  to  be  distended  as  far  laterally  as  possible.  (See 
Fig.  290.)  With  the  blades  of  the  lancet  and  retractor  in  contact  with  each 
other,  they  are  now  forced  through  the  anesthetized  mucosa  and  periosteum 
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until  they  reach  the  outer  portion  of  the  external  alveolar  plate,  the  opera- 
tor being  very  careful  that  the  ends  of  the  cutting  blades  are  resting  flatly 
upon  the  external  plate  of  bone.  Now  work  the  instrument  back  and  forth 
through  a  distance  not  to  exceed  one  millimeter,  which  will  cause  the  blades 
to  pierce  the  periosteum.  Take  the  template  or  guide  (see  Fig.  291)  in  the 
left  hand  and  place  the  cone-shaped  point  between  the  two   blades  of  the 


Fig.   282. — Inserting  the   drill   through   the   guide. 


intraosseous  lancet  and  retractor,  gradually  forcing  the  guide  between  the 
blades  to  separate  them.  The  l)lades  of  the  inti-aosseous  lancet  and  retractor 
will  spring  apart  slightly  after  the  tension  has  been  relieved  by  taking  away 
the  index  finger  and  thumb.  The  template  or  guide  should  be  extended  down- 
ward between  the  blades  until  it  i-eaches  the  external  alveolar  plate.  The 
lancet  should  now  be  rein  over!  fi-om  the  part  as  it  has  accomplished  its  pur- 
pose. The  template  oi-  guide  slioiild  he  held  in  1lie  left  hand.  Some  pres- 
sure should  be  exerted  on  tlie  external  alveolar  plate  by  the   guide   so  the 
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sharp  (Mid  can  embed  itself  sliyhtly  into  the  alveolar  process  and  its  position 
he  retained.  If  the  guide  moves  laterally  only  a  fraction  after  the  opening 
has  been  made  by  the  drill,  it  A\ill  be  impossil)le  to  locate  the  opening  with 
the  needle. 

The  sharp  end  of  the  template  or  guide  is  now  resting  against  the  exter- 


Fig.    283. — Inserting   the    drill    through    the    guide    and    external    alveolar    plate    into    the    cancellous    process 


nal  alveolar  plate,  and  no  trauma  or  laceration  of  the  mucous  membrane  or 
the  gum  tissue  has  been  produced.  After  the  operator  has  succeeded  thus 
far  with  the  technic,  he  should  take  plenty  of  time  in  observing  that  the  long 
axis  of  the  template  or  guide  is  at  right  angles  to  the  surface  of  the  external 
alveolar  plate.  If  it  is  not  held  at  right  angles  while  the  drill  is  being  inserted, 
but  assumes  more  or  less  of  an  acute  angle  with  the  bone,  there  is  some  danger 
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of  passing  the  drill  into  the  peridental  membrane  or  into  the  end  of  the  root 
of  the  second  bicuspid  or  the  mesio-buccal  root  of  the  upper  first  molar. 
The  object  of  making  the  intraosseous  injection  so  high  is  to  eliminate  the 
possibility  of  forcing  the  drill  into  the  root  of  the  tooth  or  the  peridental  mem- 
brane, which  can  be  eliminated  if  the  operator  uses  due  care  and  judgment. 
The  drill  is  now  passed  through  the  guide  and  in  contact  with  the  external 


Fig.  284. — Cross  section  of  superior  maxillary  bone  situated  between  upper  bicus])ids  illustrating  the 
guide   and    intraosseous    drill    in    position.      Note    that   the    drill    has    entered    the    middle    cancellous    process. 

1,  lingual  plate  of  bone;  2,  portion  of  hard  palate;  3,  lateral  wall  of  antrum;  4,  intraosseous  drill  in 
position;  5,  template  portion  of  intraosseous  guide  in  jiosition:  6,  inner  cancellous  portion  of  bone;  7, 
buccal   plate  of  bone. 

alveolar  plate.  (See  Fig.  282.)  Great  care  should  l)e  taken  not  to  use  exces- 
sive pressure  upon  the  di'ill,  attempling  to  force  it  through  the  external  al- 
veolar plate  too  quickly,  it  is  advisal)]e  to  allow  the  drill  to  cut  slightly, 
and  then  retract  it,  and  place  it  in  ctnilact  with  the  plate  of  Ijone  again,  and 
repeat  this  procedure  until  the  external  x>]ate  has  been  pierced.     It  must  be 
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remembered  that  the  drill  is  very  small,  and  that  if  excessive  pressure  is 
used  upon  it,  there  is  a  possibility  of  its  breaking.  The  object  is  to  use  as 
.small  a  drill  and  needle  as  possible  in  order  that  a  small  opening  can  be  made. 
While  extending  the  drill  through  the  guide  and  external  alveolar  plate, 
lateral  pressure  should  not  be  exerted  upon  the  handpiece.     The   operator 


Fig.   285. — Inserting  the   needle   through  the   guide,    into   the   opening   made   by   the   drill   so   perfect    contact 
will  be  obtained  between   needle  and  process. 


can  easily  detect  when  the  drill  enters  the  middle  porous  portion  of  the 
alveolar  process,  because  there  is  a  vast  difference  in  the  amount  of  re- 
sistance required  in  extending  the  drill  through  the  external  alveolar  plate 
as  compared  with  the  middle  cancellous  plate.  The  sensation  experienced 
by  the  operator  when  the  drill  enters  the  middle  cancellous  bone  is  very 
similar  to  that  when  a  bur  enters  the  pulp  chamber  of  a  tooth.  (See  Fig. 
284.)     When  the  drill  enters  the  middle  porous  portion  it  is  not  advanced 
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any  further.  After  the  drill  has  been  removed,  extreme  caution  should  be  ob- 
served so  as  not  to  cause  the  slightest  movement  of  the  template  or  guide,  be- 
cause a  slight  movement  from  its  original  position  will  make  it  extremely 
difficult  or  impossible  to  locate  the  opening  with  the  needle.  In  some  few 
cases,  when  the  drill  is  being  extended  through  the  external  alveolar  plate,  it 
does  not  enter  a  porous  middle  plate  of  bone  but  instead,  a  density  exists,  and 


Fig.  286. — Illustrating  the  guide  and  needle  and  their  relationship  to  the  external  alveolar  plate. 
Note  that  the  sharp  end  of  guide   is  in   contact  with   the   external   alveolar  plate. 

1,  lingual  plate  of  bone;  2,  portion  of  hard  jialate  and  floor  of  antrum;  3,  lateral  wall  of  antrum; 
4,  intraosseous  needle  in  position;  5,  template  jjortion  of  intraosseous  guide  in  position;  6,  inner  cancel- 
lous portion  of  bone:    7,   buccal  plate   of  bone. 

an  equal  amount   f)f  pressure  is  required  Avhilc  cxtoiiding  the   drill  through 
l)0tli  1lie  external  Jind  internal  plates  of  l)oiie. 

The  author  has  encountered  five  cases  in  which  no  cancellous  middle  plate 
was  reached  by  the  drill,  and  the  conclusion  was  that  no  cancellous  middle 
plate  existed  in  these  patieuls,  but  instead  an  extreme  density.  In  these 
cases  the  drill  was  removed  and  inserted  in  several  different  directions,  but 
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it  was  impossible  to  penetrate  the  external  alveolar  plate  and  reach  the  inner 
porous  portion  in  any  case.  An  attempt  was  made  to  inject  the  solution, 
but  it  was  difficult  to  force  it  into  the  jaw,  inasmuch  as  the  bone  was  so 
dense  it  would  not  take  up  the  solution,  making  it  difficult  to  produce  anes- 
thesia by  this  method. 

In  patients  of  this  type  good  results  can  not  be  secured  b}-  the  intraosse- 


Fig.    287. — Injecting    the    solution    through    the    guide    and    external    plate    into    the    cancellous    process    for 
blocking   the   branches    of   the    middle    superior   dental    nerve. 

ous  method,  and  if  anesthesia  can  not  be  produced  by  this  method,  it  would 
be  unreasonable  to  expect  that  the  part  could  be  anesthetized  by  the  sub- 
periosteal, terminal  or  infiltration  method.  In  these  five  cases  the  author 
succeeded  in  producing  anesthesia  by  blocking  the  second  division  of  the 
fifth  nerve  by  the  intraoral  method.  Such  cases  as  described  are  uncommon.  The 
external  alveolar  plate  varies  in  thickness,  and  in  some  cases  the  roots  of  the 
teeth  are  located  very  close  to  the  surface  of  bone,  Avhile  in  other  instances, 
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the  roots  are  deeply  embedded  with  considerable  bone  covering  them.  Figs. 
71,  72,  73  and  284  Avill  give  the  reader  an  idea  as  to  the  variations  in  the 
thickness  of  the  external  alveolar  plate. 

The  next  step  in  the  technic  is  to  inject  the  solution  into  the  middle 
plate  of  bone.  The  needle,  which  is  10  mm.  in  length,  and  21  gauge,  is  now 
mounted  upon  the  sj^ringe  which  contains  li/^  mils  of  the  injecting  solution. 
The  syringe  is  held  in  the  right  hand,  and  the  guide  or  template  is  held  in  the 
left  hand.  (See  Fig.  285.)  The  needle,  which  is  cone-shaped  on  the  end, 
is  now  passed  through  the  guide  until  the  external  part  of  the  opening  in 


Fig.   288. — Injecting   sukuicni    intu   the   middle   cancellous   plate    for   anestrietizing  the   upper   first   and   second 
bicusDids   and   tirst   molar,   alveolar  process,   and   buccal   structures. 


the  external  alveolar  plate  is  reached.  .  As  previously  remarked,  the  needle  is 
1/2,400  inch  greater  in  diameter  than  the  drill,  therefore  a  rotating  movement 
of  the  syringe  and  needle  is  advised  in  order  that  the  needle  may  enter  the 
opening  in  the  external  plate.  The  reason  for  using  a  needle  a  fraction  larger 
than  the  opening  is  that  it  will  give  perfect  contact  between  needle  and 
bone,  which  will  obviate  any  leakage  of  the  solution,  and  the  operator  will 
know  exactl}'  how  much  soliilioii  lie  is  injecting.  As  the  guide  is.  7  mm.  in 
length,  and  the  intraosseous  needle  10  mm.  in  length,  the  needle  will  pass 
through  the  guide  a  distance  of  3  mm.,  which  amount  is  contained  in  the  open- 
ing made  by  the  drill.  (See  Fig.  286.)  The  needle  is  straight,  but  is  mounted 
upon  a  hub  which  is  slightly   curved,   making  it  more   convenient  for   the 
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operator  while  inserting-  the  needle  throngh  the  guide  and  injecting  the  solu- 
tion. The  operator  should  he  very  careful  not  to  bend  the  needle,  and  he 
should  also  remember  that  both  the  syringe  and  handle  of  the  guide  are  long 
levers,  and  the  3  mm.  of  the  needle  which  is  contained  in  the  bone,  is  very 
easily  bent.  However,  considerable  pressure  can  be  made  upon  it  Avithout 
breaking  it  as  it  is  iridio-platinum. 

Injection  of  Solution. — The  total  amount  of  solution  injected  for  block- 
ing the  upper  bicuspids  and  first  molar,  the  alveolar  process  and  buccal  struc- 
tures is  one  and  one-half  mils  plus  one-half  mil  for  the  preliminary  injec- 
tion.    The  solution  should  ahvays  be  injected  very  sloAvly  and  near  the  tem- 


permanent    cuspid 


permanent   superior   mctsors 


permanent   inferior  incisors 


deciduous    inferior    cuspid 


permanent   inferior    1st   molar 
permanent  inferior   cuspid 

Fig.  289. — Upper  and  lower  jaws  of  a  nine  year  old  child  seen  from  in  front.  The  permanent  teeth 
and  roots  of  the  deciduous  teeth  have  been  exposed  by  chiseling  away  the  anterior  alveolar  wall.  (From 
Sobotta  and  McMurrich.) 


perature  of  the  body.  Perfect  contact  should  be  secured  between  the  needle 
and  bone.  Care  should  be  exercised  not  to  use  excessive  pressure  upon  the 
plunger  and  force  the  solution  too  quickly  from  the  syringe,  as  the  solution 
comes  in  contact  with  the  nerves  located  in  the  middle  plate  of  bone.  If  the 
solution  is  cold  or  extremely  hot,  it  will  cause  pain  Avhen  injected  in  contact 
with  the  delicate  nerves.  After  injecting  the  solution,  remove  the  needle 
by  slightly  rotating  it.  At  the  time  the  guide  is  removed,  a  solution  of  three 
and  a  half  per  cent  tincture  of  iodin  should  be  applied  b.y  a  small  cotton 
applicator  to  the  small  opening  made  by  the  lancet.  (See  Fig.  297.)  If  the 
operator  follows  the  technic  carefully,  there  will  be  no  laceration  or  trauma 
of  the  parts,  and  the  location  of  the  injection  can  rarely  be  detected. 
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Precautions. — It  is  not  inappropriate  at  this  time  to  reiterate  what  has 
already  been  said  with  reference  to  those  things  which  the  operator  must  ob- 
serve to  obtain  gratifying  results.  The  intraosseous  method  of  anesthesia 
is  contraindicated  in  case  of  alveolar  abscess,  necrosis,  or  inflammation.  Al- 
ways observe  that  the  guide  is  held  at  right  angles  to  the  external  alveolar 
plate  Avhile  inserting  the  drill  to  guard  against  mutilating  the  peridental 
membrane  or  the  root  of  the  tooth.  Do  not  subject  the  needle  or  drill  to 
excessive  pressure  which  is  caused  by  exerting  lateral  force  upon  the  handle 
of  the  guide  or  the  syringe,  both  of  which  act  as  levers.     Observe  that  the 
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Fig.   290. — Advancing  the  double-bladed  lancet  and   retractor  through  the  mucous  membrane  and  periosteum 
at  a   point   distolabial   to   apex    of   upper   cuspid.      This   is   done   following  the   preliminary    injection. 

cutting  blades  of  the  double-bladed  lancet  are  in  contact  with  the  external 
alveolar  plate,  having  penetrated  the  periosteum  before  releasing  the  ten- 
sion, so  that  the  mucosa  and  periosteum  are  carefully  separated  before  plac- 
ing the  guide  between  the  blades.  Do  not  allow  the  guide  to  move  after 
the  drill  has  l)een  employed.  Inject  the  solution  slowly  and  near  the  tem- 
perature of  the  body.  Always  make  the  injection  above  or  between  the  apices 
of  the  roots  of  the  teeth.  It  is  not  advisable  to  use  this  method  in  children 
for  the  extraction  of  deciduous  teeth,  for  the  reason  there  is  a  possibility  of 
causing  injury  to  the  permanent  teeth  by  the  drill.  (See  Fig.  289.)  Apply 
31/2  per  cent  tincture  of  iodin  to  the  part  at  the  time  the  guide  and  needle  are 
removed. 
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Time  to  Wait  for  Anesthesia. — Frot'ouiid  anestliesia  is  obtained  almost 
immediately  following-  the  injection.  The  reason  for  immediate  anesthesia 
is  that  the  solution  comes  in  contact  with  the  branches  of  the  middle  superior 
dental  nerve. 

Structures  Anesthetized. — The  structures  anesthetized  following  the  in- 
traosseous injection  depend  upon  the  location  and  amount  of  solution  injected. 
With  this  particular  injection,  anesthesia  is  obtained  in  the  upper  first  and 
second  bicuspids  and  first  molar  teeth,  alveolar  process,  buccal  periosteum,  gum 
tissue  and  mucosa.     A  single  intraosseous  injection  is  sufficient  for  such  opera- 


Fig.    291. — Placing   the    template    or   guide   between    the    blades    of   the    lancet    and    retractor    and    in    contact 
with  the  external  alveolar  plate  of  bone  distal  to  apex  of  cuspid  tooth. 

tions  as  pulp  removal,  cavity  preparation,  shaping  the  crowns  of  the  teeth 
for  bridge  abutments,  or  any  other  operation  which  involves  the  alveolar 
process,  teeth  or  buccal  tissues.  In  case  the  teeth  are  to  be  extracted,  or  if 
the  operation  should  involve  the  lingual  gum  tissue  and  periosteum,  it  is  in 
most  cases  necessary  to  anesthetize  the  lingual  structures  by  blocking  the 
anterior  palatine  nerve.  However,  in  some  cases  the  solution,  which  is 
injected  into  the  middle  cancellous  process,  will  infiltrate  through  the  lingual 
plate  and  produce  anesthesia  of  the  lingual  structures.  The  operator  should 
not,  however,  depend  too  much  upon  anesthetizing  the  lingual  structures  by 
an  intraosseous  injection.  In  this  particular  instance,  the  anterior  palatine 
is  not  blocked  at  the  posterior  palatine  foramen,  but  by  injecting  the  solu- 
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tion  midway  between  the  linguo-gingival  margin  of  the  upper  first  molar 
and  median  line,  or,  in  other  words,  lingually  to  the  position  occupied  by 
the  apex  of  the  lingual  root  of  the  upper  first  molar.  (See  pages  509  and  510 
for  technic.) 

If  the  blocking  is  for  an  operation  upon  the  upper  first  or  second  bicus- 
pids, and  the  radiogram  reveals  a  definitely  outlined  granuloma,  then  two  intra- 
osseous injections  are  advisable.  For  example,  suppose  a  granuloma  of  the  up- 
per second  bicuspid  is  to  be  removed,  the  first  intraosseous  injection  is  made 
above  and  mesially  to  the  apex  of  the  root  of  the  upper  first  bicuspid,  the  second 


Fig.    292. — Starting   the    drill    through    the    guide    for    an    intraosseous    injection    located    distolabial    to    apex 

of   cuspid. 


injection  either  distally  and  above  the  distobuccal  root  of  the  upper  first  molar 
or  above  and  between  the  apices  of  the  buccal  roots  of  the  upper  first  molar. 
When  two  intraosseous  injections  are  made,  the  anesthetic  solution  will  in- 
filtrate the  operative  field  without  inserting  the  drill  and  needle  in  the  patho- 
logical area  which  is  shoAvn  by  tbe  radiogram. 

Blocking  the  Interlacing  or  Overlapping  Branches. — It  is  not  necessary 
to  make  an  injection  to  block  the  interlacing  or  overlapping  nerve  branches 
when  the  intraosseous  mfthod  is  employed,  for  the  reason  that,  when  the 
solution  is  injected  liy  tliis  method,  all  nerve  branches  in  the  operative  field 
are  blocked. 
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Advantages  of  Author's  Technic  for  Producing  Anesthesia  by  the  Intra- 
osseous Method. — 

1.  The  injection  can  be  made  Avithout  pain  to  tlie  patient. 

2.  No  trauma  or  laceration  of  the  tissues  is  produced  because  the  small 
blades  of  the  intraosseous  lancet  and  retractor  are  used  to  separate  the  mu- 
cous membrane  and  periosteum. 

3.  Complete  contact  between  the  external  alveolar  plate  and  needle  is 
secured  with  no  loss  of  solution. 

4.  The  amount  of  solution  injected  is  always  knoAvn. 

5.  Postoperative  complications  are  eliminated. 


Fig.   293. — Inserting  the   needle  through   the   guide   and   external  alveolar  plate   distolabial   to   apex   of   cuspid 

tooth. 


6.  Anesthesia  of  the  zone  injected  is  secured  almost  immediately. 

7.  A  minimum  amount  of  solution  is  required  to  block  a  large  operative 
area. 

8.  One  intraosseous  injection  is  in  most  cases  sufficient  to  block  an  area 
which  may  require  additional  injections  by  other  methods  of  local  anesthesia. 

9.  Anesthesia  is  confined  to  the  immediate  operative  field. 

10.  The  ease  and  accuracy  with  Avhich  injections  can  be  made  are  advan- 
tageous. 

Blocking  the  Upper  First  Molar  by  the  Intraosseous  Method. — The  tech- 
nic for  blocking  the  upper  first  molar  by  the  intraosseous  method  is  identical 
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with  what  has  already  been  described,  with  the  exception  that  the  injection  is 
made  above  and  between  the  apices  of  the  buccal  roots  of  the  upper  first 
molar,  or  the  injection  can  be  made  as  previously  described;  that  is,  above  and 
between  the  apex  of  the  second  bicuspid  root  and  the  mesio-buccal  root  of  the 
upper  first  molar.  If  the  injection  is  made  above  and  buccal  to  the  apices  of 
the  buccal  roots  of  the  upper  first  molar,  only  one  mil  of  solution  is  required. 
In  most  instances  it  is  advisable  to  make  the  injection  slightly  above  and  dis- 
tally  to  the  apex  of  the  second  bicuspid  for  operative  work  upon  the  first  molar, 
for  the  reason  the  buccal  roots  may  be  fused,  and  if  such  is  the  case,  the 


Fig.  294. — Inserting  the  needle  through  the  template  or  guide  into   the  small   opening  which   has  been  made 

by  the   drill. 

drill  may  pierce  them.  However,  if  the  upper  first  molar  is  to  be  extracted, 
the  injection  can  be  made  buccally  and  above  the  apices  of  the  buccal  roots  of 
this  tooth. 


BLOCKING  THE  UPPER  SECOND  BICUSPID  BY  THE  INTRAOSSEOUS 

METHOD 

The  blocking  of  this  tooth  by  the  intraosseous  method  is  similar  to  that 
described  above,  with  the  exception  that  the  injection  is  made  above  and 
to  the  mesial  of  the  apex  of  the  root  of  llie  second  bicuspid.  Inject  one  mil 
of  the  solutioj). 
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BLOCKING   THE   UPPER   FIRST   BICUSPID   BY   THE   INTRAOSSEOUS 

METHOD 

The  injection  is  made  above  and  to  the  mesial  of  the  apex  of  the  root  of 
the  first  bicuspid  tooth.  The  reader  will  observe  that  the  injection  for  anes- 
thetizing a  single  tooth  is  made  anteriorly  and  above  its  apex.  The  reason  for 
this  is  that  the  location  of  injection  is  nearer  the  anterior  part  of  the  mouth, 
which  adds  ease  to  the  technic. 

BLOCKING  THE  INFRAORBITAL;  ANTERIOR  SUPERIOR  DENTAL 
NERVE  AND  BRANCHES  OF  INFRAORBITAL 

TopogTaphy  of  Anatomy. — For  a  thorough  description  of  the  anatomy, 
the  reader  is  referred  to  Chapter  VII.     Only  a  synopsis  will  be  given  here. 


Fig.    295. — Injecting   the    solution    tlirough   the    guide    into   the    middle    cancellous    plate    of   alveolar    process. 

The  infraorbital  nerve  is  a  continuation  of  the  second  division  of  the 
fifth  nerve  and  assumes  the  name  of  infraorbital  from  its  location.  The  second 
division  of  the  fifth  nerve  reaches  the  floor  (see  Figs.  42,  51,  53,  and  68)  of  the 
posterior  portion  of  the  orbit,  and  continues  anteriorly  in  the  infraorbital 
groove  or  sulcus,  (see  Fig.  37)  then  enters  the  infraorbital  canal  and  makes 
its  exit  upon  the  anterior  surface  of  the  superior  maxillary  bone  through 
the  infraorbital  foramen.     (See  Figs.  32,  40,  60,  69  and  70.)     The  infraorbital 


460 


BLOCK   ANESTHESIA   AND    ALLIED    SUBJECTS 


nerve  is  of  considerable  diameter,  and  after  it  passes  through  the  infraorbital 
foramen,  it  divides  into  three  principal  branches  as  given  below. 

The  object  of  injecting  the  solution  at  the  infraorbital  foramen  is  to 
block  the  anterior  superior  dental  and  the  terminal  branches  of  the  infra- 
orbital nerve   which  are  the   inferior  palpebral,   lateral  nasal  and   superior 


Fig.   296. — Showing  exact  position    for  mai<ing  an   intraosseous   injection   for   the   blocking  of   two   or   more 
teeth.     Note  that  the  solution  is  injected  slightly  above  and  between  the  apices  of  the  teeth. 

hibial.  The  anterior  sii])(M'ioi'  deiital  nerve  (see  Figs.  40  and  60)  arises  from 
the  infraorbital  nerve  approximately  5  mm.  distal  to  tlie  opening  of  the 
infraorbital  foramen.  Its  direction  is  downward  and  inward  in  a  bony 
canal  or  groove  located  beneath  the  j)eiiosteum  and  mucous  membrane  lin- 
ing the  anterior  wall  of  the  antrum.  Tt  divides  into  small  branches  which 
supply  the  upper  cuspid,  lateral  and   central    incisor  teeth,  a  portion  of  the 
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superior  maxillary  bone,  alveolar  process,  hil)ial  alveolar  plate,  periosteum, 
gum  tissue,  and  labial  mucosa.  It  sends  communicating  branches  which  unite 
with  the  middle  superior  dental  (se3  Figs.  40  and  60)  to  form  the  superior  den- 
tal plexus,  and  also  branches  which  cross  the  median  line  to  communicate 
with  its  fellow  on  the  opposite  side.  This  nerve  forms  the  anterior  por- 
tion of  the  outer  nerve  loop ;  it  can  not  be  reached  directly  with  the  needle, 
because  it  is  situated  beneath  the  anterior  wall  of  the  superior  maxillary 
bone,  and  the  nearest  point  to  which  this  nerve  branch  can  be  reached 
with  the  solution  is  at  the  opening  of  the  infraorbital  foramen.  (See  Figs.  32, 
37,  and  76  for  infraorbital  foramen.) 


Fig.   297. — Applying   the   germicidal   solution   to   tissue   at  point   of   intraosseous   injection   as   the   template   or 

guide   is   removed. 


The  naming  of  this  injection  "The  Infraorbital"  is  not  technically  cor- 
rect, if  all  injections  are  named  after  the  nerve  branch,  which  has  been  ad- 
vised by  the  author.  A  more  scientific  name  would  be  the  "Anterior  Supe- 
rior Dental  Injection." 

Immediately  after  the  infraorbital  nerve  emerges  from  the  infraorbital 
foramen,  it  forms  a  plexus  which  divides  into  three  branches  which  supply 
the  lower  eyelid,  skin,  the  cartilage  of  the  side  of  the  nose  and  half  of 
the  upper  lip.  These  three  branches  have  nothing  to  do  with  the  nerve  sup- 
ply of  the  region  occupied  by  the  central,  lateral  and  cuspid  teeth.  When  the 
solution  is  injected  at  the  opening  of  the  infraorbital  foramen,  anesthesia  is 
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produced  in  a  portion  of  the  infraorbital  nerve,  infraorbital  plexus,  the  three 
terminal  facial  branches,  and  the  anterior  superior  dental  nerve.  For  oper- 
ative dentistry,  the  object  of  discharging  the  solution  at  the  infraorbital 
foramen  is  to  block  the  anterior  superior  dental  nerve  v^hich  is  given  off 
the  infraorbital  nerve  in  the   infraorbital   canal   at   a   point   approximately 


l*"ig.    298. — Position    of    iiUraosseous    injection    for    Ijlocking    tlie    two    superior    bicuspids    or    additional    teeth. 


5  mm.  to  the  distal  of  the  opening  of  the  infraorbital  foramen.  When 
the  solution  is  injected  at  the  infraorbital  foramen,  it  is  impossible  to  anes- 
thetize the  anterior  superior  dental  nerve  without  first  producing  anesthe- 
sia of  the  inferior  palpebral,  lateronasal  and  superior  labial  branches,  and 
a  portion  of  the  infrafjrhitfil  nerve.  The  jiiuiloinicMl  arrangement  makes  it 
impossible    1o    block    tlie    anterior    superior    dental    nerve    directly    with    the 
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needle;  therefore,  the  solution  is  injected  at  the  opening  of  the  foramen,  and 
then  by  careful  massaging,  the  solution  is  forced  backward  into  the  infraorbital 
canal,  thus  reaching  the  anterior  superior  dental  branch. 

Osteology  of  the  Anterior  Surface  of  the  Superior  Maxillary  Bone. — The 
anterior  surface  of  the  superior  maxillary  bone  is  concave  in  the  region  of 
the  cuspid  fossa,  (see  Figs.  35,  36  and  37)  which  makes  it  absolutely  impos- 
sible for  the  needle  to  follow  the  periosteum  from  the  starting  point  until 


Fig'.    299. — Illustrating   the   line   drawn   through   the   long   axis   of   the    second   bicuspid   which   in   most 
cases  will  pass   through  the  following  foramina: 

1,  Supraorbital  foramen;  2,  infraorbital  foramen;  3,  root  of  upper  second  bicuspid;  4,  mental  foramen. 

the  foramen  is  reached,  but  instead  of  trying  to  follow  the  periosteum  this 
concave  surface  must  be  bridged  by  the  needle.  (See  Fig.  307.)  The  infraor- 
bital foramen  is  located  approximately  1  cm.  below  the  infraorbital  margin 
and  at  the  junction  of  the  second  and  third  fifths.  The  reader  is  referred  to 
any  standard  textbook  of  anatomy  to  thoroughly  acquaint  himself  with  the 
osteology  of  the  parts  involved. 

Location  of  the  Infraorbital  Foramen. — With  the  teeth  in  occlusion,  a  line 
drawn  through  the  long  axis  of  the  second  bicuspid  tooth  (provided  the  pa- 
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tient  has  normal  occlusion),  will  pass  throngli  the  infraorbital  foramen,  the 
supraorbital  foramen  and  mental  foramen.  Figs.  299  and  300  illustrate  a  line 
which  has  been  drawn  in  the  above  described  manner.  If  this  point  be  borne 
in  mind  while  inserting  the  needle  for  injecting  the  solution  at  the  infra- 
orbital foramen,  the  operator  will  find  it  to  be  highly  advantageous.  Both 
the  supraorbital  and  infraorbital  foramina  are  located  at  the  junction  of 
the  second  and  third  fifths.  Divide  the  infraorbital  margin  into  fifths,  then 
place  the  tip  of  the  index  finger  one  centimeter  below  the  infraorbital  margin 
between  the  second  and  third  fifths  nearest  the  median  line,  and  it  will  rest 
directly  over  the  infraorbital  foramen.  (See  Fig.  301.)  In  some  cases  this  line 
will  not  bisect  the  infraorbital  and  supraorbital  foramina,  but  may  pass  the 


Fig.  300. — A  line  drawn  through  the  long  axis  of  the  second  bicuspid,  will  in  most  cases  pass  through 
ihe  mental  foramen  indicated  by  1;  the  second  bicuspid  indicated  by  2;  the  infraorbital  foramen  indicated 
by   3  and  supraorbital   foramen  indicated  by   4. 

mesial  or  lateral  margins  of  the  foramina,  but  for  all  practical  purposes  it  makes 
little  or  no  difference. 

Needle  Employed. — The  needle  employed  for  injecting  the  solution  at  the 
infraorbital  foramen  is  No.  4,  25  gauge,  3  cm.  in  length.  (See  Fig.  177.)  The 
average  depth  of  the  needle  while  making  the  injection  is  2  cm.,  the  needle 
being  3  cm.  in  leiigtli,  therefore,  1  em.  will  remain  external  to  the  tissue. 

Technic  of  Injection. — The  chair  should  be  elevated  and  tipped  backward 
vvith  the  patient  in  a  semi-supine  position.  (See  Fig,  570.)  The  operator  should 
stand  in  front  and  at  the  side  of  his  patient.  The  area  of  injection  is  now  care- 
fully prepared  as  described  on  page  355.  Locate  the  infraorbital  margin  of  the 
superior  maxillary  and  malar  bones  with  the  tip   of  the  index  finger.     Pal- 
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pate  the  infraorbital  margin^  and  after  carefully  locating  it,  divide  the  infra- 
orbital margin  into  fifths,  and  starting  from  the  median  side,  place  the  tip 
of  the  finger  1  cm.  beneath  the  infraorbital  margin  at  the  junction  of  the 
second  and  third  fifths.  (See  Figs.  301,  308,  309,  and  312.)  An  imaginary  line 
is  now  drawn  through  the  long  axis  of  the  second  bicuspid  which  will  pass 
through  the  infraorbital,  supraorbital  and  mental  foramina.  (See  Figs.  299 
and  300.)  The  index  finger  should  rest  directly  over  the  infraorbital  foramen, 
and  the  upper  lip  and  angle  of  the  mouth  should  be  raised  with  the  thumb  to 
thoroughly  expose  the  area  which  is  to  receive  the  needle.     (See  Fig.  302.) 


Fig.   301. — Placing  the   index   finger   in   tlie   region   of   the   infraorbital   foramen. 

The  syringe  is  held  in  the  right  hand  pen  fashion.  The  operator  should  not  be 
too  hasty  in  inserting  the  needle,  but  should  take  a  few  moments  to  obtain 
correct  alignment  of  the  course  which  the  needle  is  going  to  take.  After  a 
correct  alignment  has  been  obtained,  hold  the  syringe  and  needle  parallel  to 
the  buccal  of  the  long  axis  of  the  upper  second  bicuspid  and  puncture  the 
mucosa  above  and  buccally  to  the  apex  of  the  upper  second  bicuspid,  that  is,  at 
the  highest  point.  (See  Figs.  302,  303,  310.)  The  operator  should  exercise 
caution  in  observing  that  the  needle  is  held  parallel  to  the  long  axis  of  the 
second  bicuspid,  provided  this  tooth  is  in  its  normal  location.  (See  Figs.  303, 
304.)  In  case  the  patient  does  not  possess  normal  occlusion,  insert  the  needle 
as  near  as  possible  to  the  normal  location  of  the  second  bicuspid  tooth.  If  the 
operator  understands  the  technic  of  this  injection  when  the  second  bicuspid  is 
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in  normal  occlusion,  it  should  be  a  simple  matter  to  modify  the  technic  in  an 
abnormal  case.  The  needle  puncture  in  the  mucosa  should  be  located  at  least 
1  cm.  from  the  external  alveolar  plate.  (See  Fig.  307.)  The  needle  should  be 
slowly  and  carefully  advanced  towards  the  infraorbital  foramen  in  the  manner 
described  above.  (See  Figs.  305,  306,  308,  and  309.)  It  should  not  touch 
the  periosteum  until  the  infraorbital  foramen  is  reached.  Too  much  em- 
phasis can  not  be  placed  upon  this  important  phase  of  the  technic,  for  if  the 
needle  is  allowed  to  follow  the  periosteum,  failure  is  sure  to  occur,  because  the 
surface  osteology  of  this  part  contraindicates  such  a  procedure.  The  cuspid 
fossa  (see  Figs.  32  and  35)  which  is  located  in  this  region,  is  concave,  and  if 


Fig.   302. — Position  of   syringe  and  needle   for  the  infraorbital   injection.      Inde.x   linger   placed   directly   over 
infraorbital   foramen.      The  thumb   is   raising  the   lip. 

the  periosteum  is  followed,  the  needle  will  become  engaged  beneath  the 
periosteum  in  the  floor  of  the  cuspid  fossa,  with  the  result  that  the  solution 
is  injected  below  the  infraorbital  foramen,  instead  of  at  the  opening  of  the 
foramen.  (See  Fig.  313.)  Fischer's  technic  is  to  insert  the  needle  in  the 
rf'gioii  of  the  apex  of  the  cuspid  and  advance  it  towards  the  infraorbital 
foramen  at  an  angle. 

Many  operators  have  failed  to  block  the  anterior  superior  dental  nerve 
because  they  started  the  needle  in  the  gum  tissue  or  in  the  mucosa,  and  forced 
it  upward  in  contact  with  tlie  periosteum  covering  the  anterior  surface  of  the 
superior  maxillary  bone.     Jf  such  technic  is  employed,  the  needle  will  enter  the 
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floor  of  the  cuspid  fossa,  making  it  impossible  to  advance  the  needle  farther  with- 
out bending  or  breaking  it.  A  common  mistake  with  manj^  operators  is  to  inject 
the  solution  in  the  cuspid  fossa  located  1  cm.  beneath  the  infraorbital  foramen. 
(See  Fig.  313.)  When  the  solution  is  injected  in  the  cuspid  fossa,  it  is  impossible 
to  force  it  into  the  infraorbital  canal  by  massage.     It  should  be  borne  in  mind 


Fig.  303. — Wet  anatomical  specimen  illustrating  the  starting  point  of  the  needle  for  blocking  the  an- 
terior superior  dental,  infraorbital  nerve  and  branches  at  the  infraorbital  foramen.  Needle  is  started  in 
the   mucous  membrane  buccal  to   apex   of  second   bicuspid. 


that  when  the  solution  is  injected  at  the  opening  of  the  infraorbital  foramen,  it 
must  travel  posteriorly  approximately  5  mm.  through  the  infraorbital  canal  to 
anesthetize  the  anterior  superior  dental  nerve  (see  Figs.  40  and  60).  The  needle 
should  reach  the  periosteum  near  the  opening  of  the  infraorbital  foramen  at  an 
approximate  depth  of  two  centimeters.  (See  Figs.  305,  306,  and  308.)  The  bevel 
of  the  needle  should  be  towards  the  periosteum.    The  needle  bridges  the  cuspid 
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fossa  and  does  not  come  in  contact  with  the  periosteum  at  any  point  until  it 
strikes  the  area  near  the  infraorbital  foramen.  Fig.  307  shows  a  lateral  view 
of  the  needle,  and  it  is  noted  that  there  is  a  considerable  distance  between  the 
needle  and  the  anterior  surface  of  the  superior  maxillary  bone.  In  most  cases 
this  distance  is,  at  least,  1  cm.  between  the  needle  and  cuspid  fossa.  In  case  any 
resistance  is  shown  by  the  patient,  it  is  good  practice  to  inject  the  solution 


Fig.    304. — Illustrating   the   needle   in   region    of   the   infraorbital    foramen.      Needle   is   held   parallel    to   long 

axis  of   second   bicuspid. 
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from  the  time  the  needle  enters  the  tissue  until  the  foramen  is  reached.  A 
few  minims  can  be  discharged  while  the  needle  is  passing  through  the  tis- 
sue, stopping  the  needle  at  various  intervals  and  waiting  a  few  seconds  before 
advancing  it.  However,  in  nearly  every  case  the  infraorbital  injection  is  made 
without  any  pain  Avhatsoever. 

After  two  mils  of  solution  are  injected  at  the  foramen,  the  skin  around 
the  foramen  is  massaged  in  a  circular  fashion,  which  will  force  the  solution 
through  the  infraorbital  canal,  thus  reaching  the  anterior  superior  dental 
nerve.     The  part  should  be  massaged  for  at  least  one  minute,  but  excessive 


Fig.  305. — Position  of  the  netilk-  while  the  uoint  is  in  contact  with  the  periosteum  near  the  infra- 
orbital foramen.  Approximately  two  centimeters  of  the  needle  are  inserted  in  the  tissue  while  one  centi- 
meter is  located  exterior  to  the  puncture  point. 


manipulation  should  not  be  practiced  as  it  may  cause  postoperative  soreness, 
or  even  produce  ecchjanosis,  especially  in  a  woman  who  possesses  tender  skin. 
Injection  of  Solution. — The  amount  of  solution  injected  at  the  infraorbi- 
tal foramen  is  two  mils.  It  is  advisable  to  fill  the  syringe  with  two  and  a  half 
mils  so  as  to  allow  for  preliminary  injection  if  needed.  With  the  tip  of 
the  index  finger  placed  directly  over  the  infraorbital  foramen,  the  operator 
will  immediately  detect  the  presence  of  the  solution  which  is  being  slowly 
discharged,  as  it  will  distend  the  tissues  located   exterior  to  the  foramen. 
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"While  discharging  the  solution  it  is  advantageous  to  manipulate  the  needle 
back  and  forth  through  a  distance  of  2  or  3  mm.  for  the  purpose  of  aiding 
the  solution  in  leaving  the  syringe. 

Precautions. — Hundreds  of  operators  have  informed  the  author  that  they 
have  experienced  more  difficulty  in  blocking  the  anterior  superior  dental 
than  any  other  nerve  branch,  except  the  middle  superior  dental  nerve. 
The  principal  reason  why  so  many  operators  have  failed  with  this  injec- 
tion is  that  they  have  attempted  to  follow  the  periosteum  with  the  needle 
and,  as  a  result,  the  infraorbital  foramen  has  never  been  reached,  and  the 


Fig.  306. — Showing  position  of  needle  which  is  parallel  to  the  long  axis  of  the  second  bicuspid  while 
discharging  the  solution  at  the  infraorbital  foramen.  The  index  finger  is  resting  directly  over  the  foramen 
while   the   thumb   is    raising  the   lip. 

solution  has  been  injected  below  the  desired  location.  In  other  words,  the 
solution  was  deposited  in  the  floor  of  the  cuspid  fossa  (see  Fig.  313).  When 
the  solution  is  injected  in  this  manner,  it  matters  not  how  much  massaging 
is  done,  there  will  not  be  enough  of  the  solution  to  enter  the  opening  of  the 
infraorbital  foramen  and  canal  to  block  the  anterior  superior  dental  nerve. 
The  solution  will  follow  the  lines  of  least  resistance,  and  when  it  is  discharged 
on  the  anterior  surface  of  the  superior  maxillary  bone  and  massaging  is  done,  it 
will  infiltrate  in  all  directions,  producing  an  excellent  anesthesia  of  the  in- 
ferior palpebral,  lateronasal  and  superior  labial  nerves,  which  means  nothing 
so  far  as  operative  flfnlisli-y  is  (•<)n('('fn('(l,  Cor  llic  reason  that  these  nerves 
do  not  supply  the  teelli  or  alveolar  i)roc('ss.     (See  Figs.  60,  309,  and  312.) 
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The  operator  should  be  very  cautious  in  observing  that  the  point  of  the  needle 
is  located  at  the  opening  of  the  infraorbital  foramen  before  the  solution  is 
discharged,  and  when  the  solution  is  discharged  at  this  point  and  the  massag- 
ing is  correctly  done,  sufficient  solution  will  pass  backward  into  the  infra- 
orbital canal  to  produce  profound  anesthesia  of  the  anterior  superior  dental 
nerve,  which  supplies  the  central,  lateral  and  cuspid  teeth  and  other  structures. 


Fig.  307. — Showing  the  relationship  of  the  needle  and  the  anterior  surface  of  the  superior  maxil- 
lary bone.  The  needle  does  not  strike  the  periosteum  until  the  region  of  the  foramen  is  reached.  The 
needle  bridges  the  cuspid  fossa. 

Another  common  mistake  which  is  made  by  many  operators  is  that  of  not 
advancing  the  needle  upward  parallel  to  the  long  axis  of  the  upper  second 
bicuspid  towards  the  infraorbital  foramen.  The  usual  practice  is  to  allow 
the  needle  to  form  an  acute  angle  with  the  external  surface  of  the  supe- 
rior maxillary  bone.  (See  Fig.  313.)  The  author  desires  to  place  much  em- 
phasis upon  this  particular  phase  of  the  teehnic,  inasmuch  as  it  means  so  much 
to  the  successful  outcome  of  the  infraorbital  injection.  Greater  care  should 
be  exercised  in  the  execution  of  the  teehnic  in  the  making  of  the  infraorbital 
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and  mental  injections  than  any  other  of  the  deep  block  injections,  for 
the  important  reason  that  the  solution  in  both  of  these  instances  should  be  de- 
posited at  the  foramina,  and  that  anesthesia  depends  upon  the  injection  of  the 
solution  directly  at  the  opening  of  the  foramen  and  the  proper  massaging. 


Fig.    308. — Dissected   wet   ana'oniical   specimen   showing   I'le    needle    (indicated   by   tlie   dotted   line)    for 
injecting  the   solution   at   the   infraorbital   foramen. 

1,   infraorbital    foramen;    2,   infraorbital    nerve;    3,   needle   in    position    at    iiifraorljital    foramen;    4,   lat- 
eral  nasal   nerve;   5,   inferior-palpebral   nerve;   6,   superior   laliial   nerve. 

There  is  a  tendency  on  the  pai-t  of  many  operators  to  have  the  chair  too 
low,  instead  of  having  it  raised  a  considera])le  distance,  and  the  patient 
assuming  a  semisupine  position.     It  Avill  be  found  that  this  position  is  ad- 
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vantageoiis  to  the  operator,  inasmuch  as  he  can  obtain  a  correct  alignment 
and  see  exactly  what  he  is  doing.  Massaging  should  always  be  done  in  a 
circular  manner,  that  is,  massaging  around  the  periphery-  of  the  injected 
solution  so  as  to  retain  the  solution  in  the  immediate  region  of  the  foramen 


Fig.  309. — Showing  the  needle  for  blocking  the  nerve  branches  at  the  infraorbital  foramen.  It  is 
held  parallel  to  the  long  axis  of  the  second  bicuspid.  The  needle  is  in  contact  with  the  periosteum  in  the 
immediate   region   of  the  foramen   only. 

1,  mental  nerve  and  foramen:  2,  inferior  dental  nerve;  3,  inferior  dental  artery;  4,  inferior  den- 
tal vein;  5,  region  of  inferior  dental  foramen;  6,  infraorbital  foramen;  7,  infraorbital  nerve;  8,  infra- 
palpebral   nerve;    9,   superior   labial   nerve;    10,    lateral    nasal   nerve. 


as  long  as  possible.  If  pressure  is  exerted  directly  over  the  solution  during 
the  process  of  massaging,  it  will  cause  it  to  infiltrate  in  all  directions,  thereby 
lessening  the  amount  of  solution  entering  the  infraorbital  canal.     The  injec- 
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tion  slioiild  not  be  given  in  case  inflammation  and  infection  are  i3resent,  but 
instead  the  second  division  is  blocked  by  the  intraoral  method. 

Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  following 
the  infraorbital  injection  is  from  seven  to  ten  minutes.  However,  the  time 
element  is  dependent  upon  the  four  factors  enumerated  on  page  196.  The 
author  has,  in  many  cases,  removed  teeth  within  five  minutes  after  the  in- 
fraorbital injection  with  complete  anesthesia  of  the  tissues.     If  the  solution 


Fig.   310. — Showing  first   position  of   needle   for   making  infraorbital   injection   on   left   side. 

is  not  injected  at  the  opening  of  the  infraorbital  foramen,  a  longer  time  must 
elapse  before  deep  anesthesia  has  been  secured,  for  the  reason  that  the  solu- 
tion must  pass  a  greater  distance  to  reach  the  anterior  superior  dental 
nerve.  In  case  the  solution  has  been  injected  too  far  from  the  opening  of  the 
infraorbital  foramen,  even  with  excessive  massage,  deep  anesthesia  will  not 
be  secured. 

Structures  Anesthetized. — The  tissues  lilockcd  following  tlio  infraorbital 
injection   are:  a   portion   of   the   superior   maxillary   bone,    alveolar   process, 
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cuspid,  lateral  and  central  incisor  teeth,  labial  periosteum,  gum  tissue,  and 
labial  mucosa  (see  Figs;  314  and  315).  In  most  cases  the  lateral  incisor  is 
thoroughly  anesthetized,  but  anesthesia  of  the  central  and  cuspid  teeth  is  only 
partial,  because  the  interlacing  or  overlapping  branches  from  the  opposite  side 
and  from  the  middle  superior  dental  on  the  same  side  are  not  blocked  and 
must  be  anesthetized  by  other  injections.     In  addition  to  the  above-named 


Fig.   311. — Showing  needle  inserted  for  making  the  infraorbital   injection   on   left  side.      The   needle   is  held 
parallel  to  the  long  axis  of  the  second  bicuspid. 

dental  tissues,  the  inferior  palpebral,  lateronasal  and  superior  labial  branches 
upon  the  face  are  blocked,  which  anesthetizes  the  lower  eyelid,  skin  cover- 
ing the  infraorbital  margin,  skin  and  cartilage  on  the  side  of  the  nose,  and 
upper  lip  from  the  median  line  to  the  angle  of  the  mouth. 

In  addition  to  the  infraorbital  injection,  it  is  necessary  to  block  the  over- 
lapping or  interlacing  branches  which  will  now  be  considered. 

Blocking'  the  Interlacing  or  Overlapping  Branches  in  the  Infraorbital  Re- 
gion.— If  the  operator  is  familiar  with  the  nervous  anatomy  in  this  region,  he 
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will  readily  appreciate  why  it  is  necessary  to  make  additional  injections  to  bring 
about  profound  anesthesia  in  the  region  occupied  by  the  cuspid,  lateral  and 
central  incisor  teeth.  The  anterior  superior  dental  nerve  communicates  with 
its  fellow  across  the  median  line  and  with  the  middle  superior  dental  on  the 
same  side.  (See  Figs.  40  and  60.)  The  overlapping  or  communicating  branches 
can  in  many  instances  be  blocked  by  the  terminal  or  infiltration  method,  which 
is  as  follows : 


I'ig.  312. — Showing  needle  in  position  at  the  infraorbital  foramen.  Dotted  outline  indicates  the 
needle   in   the   tissue. 

1,  infraorbital  foramen;  2,  needle  in  jjosition  in  region  of  infraorbital  foramen  for  blocking  the 
infraorbital    nerve  intraorally. 

Xcedle  Xo.  -i,  24  gauge,  and  15  mm.  in  length,  is  employed.  Fill  the 
.syringe  with  two  mils  of  the  solution.  Start  the  needle  in  the  mucosa  above 
and  labially  to  the  apex  of  the  cuspid  tooth,  holding  the  needle  parallel  to  the 
occlusal  surface  of  the  bicuspid  teeth.  (See  Fig.  317.)  Inject  three  minims 
into  the  mucosa  and  after  waiting  fifteen  seconds  gradually  advance  the  needle 
downward  and  beneath  the  sui-facc  of  the  periosteum,  slowly  injecting  one  mil 
of  solution  above  and  to  llic  distnl  of  the  apex  of  tlio  cuspid  tooth. 
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The  second  injection  for  blocking  the  communicating  branches  is  now 
made,  using  the  same  needle,  and  similar  amount  of  solution.  Puncture  the 
mucosa  above  and  to  the  labial  of  the  apex  of  the  central  incisor.  The  needle 
is  held  parallel  to  the  incisal  edge  of  the  central  incisors.  Advance  the  needle 
beneath  the  mucosa  and  inject  three  minims  of  solution.  After  waiting  fif- 
teen seconds,   advance   the   needle   downward   and   beneath   the    periosteum, 


Fig.  313. — The  point  of  the  needle  in  contact  with  the  periosteum  in  the  cuspid  fossa.  This  is  what 
will  happen  if  the  operator  attempts  to  advance  the  needle  in  contact  with  the  periosteum  from  the 
starting  point.     This   is   one   of  the   common   causes   of   failure.      1.   Infraorbital    foramen. 


across  the  median  line  as  illustrated  in  Fig.  320  until  it  reaches  the  area  above 
and  between  the  apices  of  the  central  incisors,  at  which  point  inject  one  mil 
of  solution.  These  two  injections  should  be  sufficient  to  block  the  over- 
lapping branches,  provided  the  external  alveolar  plate  allows  the  solution 
to  permeate  it.  If  the  external  alveolar  plate  is  very  dense,  deep  anesthesia 
may  not  be  secured,  and  other  methods  must  then  be  employed. 
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Fig.   314. — Illustrating  the   area   which   is   blocked   following   an   infraorbital   injection. 


I'ig.   315. — Illustrating  the  area  which  is  blocked   following  right  and   left  infraorbital  injections. 
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Blocking  the  Interlacing-  or  Overlapping  Branches  by  the  Intraosseous 
Method. — Another  method  for  blocking  the  interlacing  or  overlapping  branches 
existing  between  the  anterior  and  middle  superior  dental  branches  is  to  make 
an  intraosseous  injection  on  each  side,  distal  and  above  the  apex  of  the  cuspid, 
using  one  mil  of  solution  for  each  injection.  When  the  intraosseous  method  is 
employed  for  this  purpose,  it  is  used  following  the  right  and  left  infraorbital 
injections. 

BLOCKING  THE  ANTERIOR  SUPERIOR  DENTAL  (ALVEOLAR)  NERVE 
BY  THE  SUBPERIOSTEAL,  TERMINAL  OR  INFILTRATION  METHOD 


Fig.   316. — Anesthetizing  the  right  central,  lateral   and   cuspid   teeth  by   the   subperiosteal   infiltration   method. 

The  general  principles  of  injecting  the  solution  by  the  terminal  or  in- 
filtration method  have  been  given  on  page  430  for  the  blocking  of  the  middle 
superior  dental  nerve.  The  writer  has  pointed  out  how  the  area  occupied  by  the 
cuspid,  lateral  and  central  incisor  teeth  is  blocked  by  injecting  the  solution 
at  the  infraorbital  foramen.  The  blocking  of  this  zone  by  the  subperiosteal 
infiltration  or  terminal  method  will  now  be  given.  The  external  alveolar  plate, 
which  covers  the  roots  of  the  cuspid,  lateral  and  central  incisor  teeth,  is,  in 
the  majority  of  cases,  rather  thin,  and  if  the  solution  is  injected  by  the  sub- 
periosteal method,  anesthesia  of  these  teeth,  alveolar  process,  and  other  labial 
structures  can  in  many  cases  be  accomplished. 

Technic  of  Injection. — The  area  is  thoroughly  prepared  in  accordance 
with  instructions  given  on  page  355.    Needle  No.  4,  30  mm.  in  length,  25  gauge. 
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is  employed.  The  syringe  is  filled  with  two  mils  of  the  injecting  solution. 
The  mucosa  is  punctured  labially  and  distally  to  the  apex  of  the  cuspid  tooth, 
holding  the  needle  parallel  to  the  occlusal  plane  of  the  teeth.  (See  Fig.  316.) 
Advance  the  needle  into  the  mucosa,  injecting  three  or  four  minims  of  the  so- 
lution. Now  advance  the  needle  gently  beneath  the  periosteum  and  inject  five 
minims  of  the  solution  above  the  apex  of  the  cuspid  tooth.  Advance  the 
needle  four  or  five  millimeters  and  again  inject  five  minims  of  solution,  allow- 
ing at  least  one-half  minute  to  elapse  before  advancing  the  needle  farther 
into  the  tissue.  Kepeat  this  procedure  as  often  as  is  necessary  until  the  point 
of  the  needle  reaches  the  area  to  the  labial  and  the  mesial  of  the  apex  of  the 
central  incisor  tooth  in  the  region  of  the  median  line. 

In  some  cases,  the  external  alveolar  plate  covering  these  teeth  is  very  un- 
even, which  is  caused  by  the  presence  of  the  roots  of  the  teeth.  If  the  sur- 
face of  the  external  plate  is  of  this  nature,  the  operator  may  have  some 
difficulty  in  extending  the  needle  beneath  the  periosteum.  If  this  difficulty 
arises,  the  needle  should  be  advanced  in  contact  with  the  periosteum  and  the 
solution  injected  accordingly.  The  total  quantity  of  solution  injected  is 
2  mils,  and  it  should  be  distributed  from  a  point  distal  to  the  apex  of  the  cus- 
pid to  a  point  mesial  to  the  apex  of  the  central  incisor.  By  distributing  the 
solution  over  the  labial  plate  mesially  and  distally  to  the  operative  area,  there 
is  greater  i30ssibility  for  the  solution  to  permeate  the  external  alveolar  plate, 
thereby  entering  the  middle  cancellous  plate  and  producing  anesthesia  of  the 
branches  of  the  anterior  superior  dental  nerve  as  they  enter  their  respec- 
tive roots  of  the  teeth.  (See  Fig.  319  which  indicates  the  various  points  of  in- 
jection.) The  blocking  of  the  overlapping  or  communicating  branches  from 
the  anterior  superior  dental  on  the  opposite  side,  and  from  the  middle  superior 
dental  on  the  same  side  of  injection,  is  not  necessary,  for  the  reason  that  the 
infiltration  or  terminal  injection  as  given  above,  will  block  these  branches  pro- 
vided the  solution  permeates  the  external  alveolar  plate. 

In  case  an  alveolar  abscess  or  some  other  form  of  inflammation  is  present 
in  the  region  of  injection,  this  form  of  local  anesthesia  is  contraindicated,  and 
the  operator  should  then  select  another  method  of  producing  anesthesia.  By 
injecting  the  solution  buccally  and  distally  to  the  apex  of  the  cuspid  tooth,  this 
area  can  also  be  blocked  by  making  the  right  and  left  infraorbital  injections,  com- 
bined with  the  blocking  of  the  communicating  branches  from  the  middle  su- 
perior dental  by  the  subperiosteal  infiltration  method.  The  inexperienced  oper- 
ator may  have  the  impression  that  if  an  alveolar  abscess  is  located  in  the  region 
of  the  cuspid,  lateral  or  central  incisor  teeth,  it  would  be  poor  practice  to  make 
an  infraorbital  injection.  He  should  not  lose  sight  of  the  fact  that  the  needle 
is  not  inserted  into  the  tissues  in  the  immediate  region  of  the  three  teeth 
named  above  while  making  the  deep  infraorbital  injection,  but  it  is  inserted 
in  the  mucosa  to  the  buccjil  jimH  jiIjovc  Hic  apex  of  the  upper  second  bicuspid 
tooth,  which  is  a  considerable  distance  from  1  he  iiifcclcd  nrea. 
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BLOCKING  THE  UPPER  CUSPID  BY  THE  SUBPERIOSTEAL,  INFILTRA- 
TION OR  TERMINAL  METHOD 

Needle  No.  3,  24  gauge,  15  mm.  in  length,  is  employed.  The  syringe  is 
filled  with  tAvo  mils  of  solution.  The  mucosa  is  punctured  by  the  needle  to 
the  labial  and  above  the  apex  of  the  root  of  the  cuspid,  holding  the  needle 
parallel  to  the  occlusal  plane  of  the  bicuspid  teeth.  (See  Fig.  317.)  The 
needle  is  advanced  gently  dow^nward  into  the  mucous  membrane,  and  four 
minims  of  the  solution  are  injected,  and  after  waiting  for  one-half  minute 
the  needle  is  advanced  beneath  the  periosteum  and  four  more  minims  of  the 


Fig.    317. — Xeedle   entering   the    mucosa   labial   to   apex   of   cuspid   and   advancing   distally    to   anesthetize    the 
cuspid  and  additional  teeth  by  the  subperiosteal  method. 

solution  are  injected.  After  one-half  minute  the  needle  is  directed  back- 
ward beneath  the  periosteum  5  mm.  and  five  minims  of  solution  are  again 
injected.  This  process  is  repeated  until  the  point  of  the  needle  reaches  the 
area  above  and  to  the  labial  of  the  apex  of  the  first  bicuspid  tooth.  (See 
Fig.  319.)  The  needle  is  now  carefully  retracted,  but  is  not  removed  from 
the  tissue.  The  needle  must  be  removed  from  beneath  the  periosteum,  but  is 
allowed  to  remain  in  the  mucosa.  The  syringe  is  now  carried  to  the  opposite 
side,  and  the  needle  is  directed  towards  the  median  line.  (See  Fig.  318.) 
Now  repeat  the  technic  as  given  above.  Advance  the  needle  medially  be- 
neath   the   periosteum   covering   the   anterior   labial   plate   until    the    needle 
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point  reaches  an  area  to  the  labial  and  above  the  apex  of  the  lateral  incisor. 
The  total  quantity  of  solution  injected  is  two  mils,  that  is,  to  the  distal, 
labial  and  mesial  of  the  apex  of  the  cuspid.  Only  one  puncture  has  been 
made  in  the  mucous  membrane,  and  the  cuspid  tooth  has  been  used  as  the 
dividing  line  between  the  two  injections.  The  object  for  starting  the  needle 
above  and  to  the  labial  of  the  cuspid  tooth  and  using  two  positions  of  the 
syringe,  as  above  illustrated,  is  because  of  the  prominent  cuspid  eminence. 
When  the  needle  is  inserted,  as  directed  above,  it  can  easily  be  forced 
backward  and  medially  beneath  the  periosteum,  which  would  be  absolutely 


Fig.    318.—- 


ilcring    mucosa    labial    to    apex    of    cuspid    and    advancing    mesially    to    anesthelize    the 
cuspid   and   additional   teeth   by   the   subperiosteal   method. 


impossible  if  the  needle  was  started  anterior  to  the  cuspid  eminence  or  poste- 
rior to  it,  and  then  the  endeavor  made  to  force  the  needle  around  the  curva- 
ture of  bone.  If  the  density  of  the  external  alveolar  plate  allows  the  solution 
to  permeate  it,  this  injection  will  produce  anesthesia  for  pulp  removal,  cavity 
preparation,  shaping  of  the  crown  for  an  artificial  appliance,  etc.  If  the 
lingual  gum  tissue  and  periosteum  are  involved  in  the  operation,  it  is  then 
necessary  to  block  the  terminal  branches  of  both  the  nasopalatine  and  ante- 
rior palatine  nerves  which  overlap  lingually  to  the  apex  of  the  cuspid.  (See 
page  511  for  technic.) 


BLOCKING    ANTERIOR    SUPERIOR    DENTAL    NERVE  483 

BLOCKING  THE  UPPER  LATERAL  INCISOR  BY  THE  TERMINAL  OR 

INFILTRATION  METHOD 

Blocking  the  lateral  incisor  by  the  terminal  or  infiltration  method  is 
accomplished  in  the  following  manner :  The  needle  used  is  No.  3,  15  mm.  in 
length,  24  gauge.  The  amount  of  solution  injected  is  one  and  a  half  mils. 
The  mucosa  is  punctured  to  the  labial  and  above  the  apex  of  the  cuspid  tooth. 
(See  Fig.  318.)  After  the  needle  enters  the  mucosa,  five  minims  of  so- 
lution are  injected,  and  after  one-half  minute  is  allowed  to  elapse,  the  point 
of  the  needle  is  advanced  beneath  the  periosteum,  and  five  minims  of  the 
solution  sloAvly  injected.  After  one-half  minute,  advance  the  needle  four  or 
five  millimeters  mesially  beneath  the  periosteum  covering  the  labial  alveolar 
plate.  Repeat  this  technic  until  the  needle  point  is  situated  above  the  apex 
of  the  central  incisor.  By  this  technic  the  solution  is  injected  mesially, 
labially,  and  distallj^  to  the  area  of  the  lateral  incisor.  This  injection  should 
be  sufficient  for  cavity  preparation,  pulp  removal,  or  other  operations  upon 
the  teeth  or  labial  structures.  Numbers  6,  7,  8,  and  9  in  Pig.  319  illustrate  the 
various  points  of  injection  for  blocking  the  lateral  incisor  tooth.  If  the  lingual 
tissues  are  involved  in  the  operation,  such  as  for  extraction,  then  the  naso- 
palatine branch  on  the  lingual  side  must  be  blocked.  (See  page  518  for 
technic.) 

BLOCKING  THE  UPPER  CENTRAL  INCISOR  BY  THE  SUBPERIOSTEAL, 
TERMINAL  OR  INFILTRATION  METHOD 

If  it  is  the  desire  of  the  operator  to  block  only  one  central  incisor  by  the 
subperiosteal,  terminal  or  infiltration  method,  the  following  technic  is  em- 
ploj^ed: 

The  needle  employed  is  No.  3,  15  mm.  in  length  and  24  gauge  (see  Fig. 
177).  One  and  a  half  mils  of  the  solution  are  injected.  The  mucosa  is  punc- 
tured to  the  labial  and  above  the  apex  of  the  lateral  incisor.  The  needle  is 
advanced  into  the  mucosa  in  the  same  manner  as  heretofore  described,  and 
five  minims  of  the  solution  are  slowly  injected.  One-half  minute  should 
elapse  before  advancing  the  needle  beneath  the  periosteum,  and  again  slowly 
injecting  five  minims  of  the  solution.  This  process  is  repeated  as  often  as 
necessary  until  the  needle  point  passes  across  the  median  line.  In  case  the 
nasal  spine  which  is  formed  by  the  superior  maxillary  bones  is  prominent  at  the 
articulation,  it  may  interfere  with  extending  the  needle  across  the  median 
line.  If  the  point  of  the  needle  should  encounter  an  obstruction,  the  re- 
maining solution  is  injected  at  the  median  line  near  the  articulation  without 
forcing  the  needle  anteriorly  to  this  bony  prominence.  The  operator  will 
observe  that  the  solution  is  injected  to  the  labial,  mesial,  and  distal  of  the 
central  incisor  region.  One  and  a  half  mils  are  usually  injected.  While  ad- 
vancing the  needle  beneath  the .  periosteum  it  should  be  held  parallel  to  the 
incisal  edges  of  the  central  incisors.  This  injection  should  be  sufficient 
for  dental  operations  on  the  central  incisor,  and  labial  structures.     If  the 
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tooth  is  to  be  extracted,  or  the  lingual  gum  tissue  and  periosteum  are  in- 
volved, then  the  nasopalatine  nerve  on  the  lingual  side  must  be  blocked.  (See 
page  518  for  technic.) 

BLOCKING  THE  UPPER  CUSPID,  LATERAL  AND  FIRST  BICUSPID 

TEETH  BY  THE  SUBPERIOSTEAL,  TERMINAL  OR 

INFILTRATION  METHOD 

The  blocking  of  these  three  teeth  by  the  terminal  or  infiltration  method 
is  accomplished  as  follows : 

The  needle  employed  is  No.  4,  30  mm.  long,  and  25  gauge.  The  syringe 
is  filled  Avith  2  mils  of  the  solution.  The  mucosa  is  punctured  to  the  labial 
and  above  the  apex  of  the  cuspid  tooth.  (See  Pigs.  317  and  319.)  Advance  the 
needle  into  the  mucosa  and  inject  5  minims  of  solution,  and  after  waiting  one- 
half  minute,  advance  the  needle  beneath  the  periosteum,  and  then  slowly  inject 
5  more  minims  of  solution.  The  needle  is  extended  backward  parallel  to  the 
occlusal  plane  of  the  bicuspid  teeth,  injecting  the  solution  every  time  the 
needle  is  advanced  4  or  5  mm.  This  procedure  should  be  repeated  until 
the  point  of  the  needle  is  over  the  apex  of  the  second  bicuspid  tooth  (see 
Fig.  319).  Eetract  the  needle  and  make  sure  it  is  released  from  beneath  the 
periosteum ;  now  extend  the  syringe  to  the  opposite  side  (see  Figs.  318  and 
319),  and  force  the  needle  mesially,  using  the  same  technic  as  given  above  until 
the  needle  point  is  over  the  apex  of  the  central  incisor  on  the  same  side  of 
injection.  The  cuspid  is  used  as  a  dividing  line,  and  only  one  puncture  is 
made.  The  entire  quantity  of  solution  injected  is  two  mils,  using  one  mil 
for  each  position  of  the  syringe,  that  is,  to  the  distal  and  mesial  of  the 
cuspid.  If  the  external  alveolar  plate  is  porous  and  the  solution  infiltrates 
through  it,  anesthesia  of  the  cuspid,  lateral  and  first  bicuspid  teeth  will  be 
secured.  Dental  operations  can  be  performed  upon  these  teeth  and  labial 
tissues.  If  the  teeth  are  to  be  extracted  and  the  tissues  on  the  lingual 
side  are  to  be  involved  in  the  operation,  then  the  branches  of  the  nasopalatine 
nerve  are  blocked  by  injecting  the  solution  to  the  lingual  of  the  apex  of  the  lateral 
incisor  (see  page  518  for  technic),  and  the  anterior  palatine  nerve  is  blocked 
by  injecting  the  solution  to  the  lingual  of  the  apex  of  the  upper  first  bicuspid. 
(See  page  509  for  complete  technic.) 

BLOCKING  THE  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND  SECOND 
BICUSPID  TEETH  BY  THE  TERMINAL  OR  INFILTRATION  METHOD 

The  blockijig  of  these  five  teeth  by  the  subperiosteal,  terminal  or  infil- 
tration method  is  accomplished  by  one  insertion  of  the  needle.  Needle  No.  4  is 
employed.  'I'li'-  imicosa  is  puiidin'cd  al)0ve  and  labial  to  the  apex  of  the  cuspid 
tooth.  (Sec  Figs.  317  and  319.)  The  needle  is  carried  backward  and  the  solu- 
tion is  injected  identically  in  the  same  manner  as  is  given  above  until  the  point 
of  the  needle  reaches  an  area  distal  and  above  the  apex  of  the  second 
bicuspid   root.      The   nefdh-    is   I'dracted    and    the   syringe    is    extended    to    the 
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opposite  side  and  the  needle  is  advanced  along  the  labial  alveolar  plate  beneath 
the  periosteum  until  the  median  line  is  reached.  (See  Figs.  318  and  319.) 
Caution  should  be  exercised  to  keep  the  needle  in  contact  with  the  external 
alveolar  plate  and  beneath  the  periosteum  Avhile  the  solution  is  being  injected ; 
also  to  observe  that  the  needle  is  held  parallel  to  the  occlusal  plane  of  the  bicuspid 
teeth  Avhile  making  the  injection.  Three  mils  of  solution  are  equally  divided 
in  the  two  regions  of  injection. 

This  injection  is  sufficient  for  dental  operations  upon  the  teeth,  alveolar 


Fig.  319. — Diagram  illustrating  the  manipulation  of  the  needle  for  anesthetizing  the  central,  lateral, 
cuspid,   first   and   second   bicuspid   teeth. 

M.L.  represents  median  line;  No.  1,  starting  point  of  needle  in  tissue  labial  to  apex  of  cuspid  tooth; 
dotted  line  represents  passage  of  needle  beneath  the  periosteum.  Fach  x  represented  by  Nos.  2,  3,  4, 
S  shows  the  various  points  for  discharging  5  minims  of  solution.  The  arrow  represents  how  the  needle 
is   turned   in   order   to   inject   the    solution    at   the    various   points   indicated   by    6,    7,    8,    9,   and    10. 

process  and  other  labial  structures,  but  in  case  the  lingual  gum  tissue  or 
periosteum  is  involved  in  the  operation,  as  for  extraction,  then  the  nasopalatine 
nerve  should  be  blocked  at  the  anterior  palatine  foramen  (see  page  512  for 
technic),  and  the  anterior  palatine  nerve  should  be  blocked  lingual  to  the 
apex  of  the  second  bicuspid  tooth.     (See  page  509  for  technic.) 


BLOCKING  THE  TWO  UPPER  CENTRAL  INCISORS  BY  THE  SUBPERI- 
OSTEAL,  TERMINAL   OR   INFILTRATION   METHOD 

The  syringe  is  filled  with  tAvo  mils  of  solution.     Needle  No.  3  is  employed. 
The    mucosa    is   punctured    above    and    between    the    apices    of    the    central 
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incisors  at  the  side  of  the  frenum,  and  five  minims  of  solution  are 
slowly  injected.  The  syringe  is  held  parallel  to  the  incisal  angle  of  the 
teeth  and  the  needle  is  advanced  laterally  beneath  the  periosteum,  and  five 
minims  of  solution  are  slowly  injected.  The  needle  is  forced  distally  beneath 
the  periosteum  until  it  reaches  the  apex  of  the  lateral  incisor  (see  Fig.  320). 
The  needle  is  now  retracted,  making  sure  that  it  is  from,  beneath  the  peri- 
osteum and  similar  technic  is  employed  on  the  opposite  side,  which  requires 
advancing  the  needle  through  the  frenum  and  the  median  line.  One-half  mil 
of  solution  is  injected  on  either  side.  (See  Fig.  321.)  This  injection  is 
sufficient,  if  the  solution  permeates  the  labial  plate,  for  operative  dentistry 


Fig.    320. — Starting    the    needle    at    the   median    line    for   anesthetizing   the    centrals    and    additional    teeth,    if 

necessary,    by    the    subperiosteal    method. 

on  the  central  incisor  teeth ;  but  if  the  teeth  are  to  be  extracted,  then  the 
lingual  gum  tissue  and  periosteum  must  be  anesthetized  by  injecting  the  solu- 
tion near  the  anterior  palatine  foramen  which  blocks  the  nasopalatine  nerves. 
(See  page  512  for  technic.) 


BLOCKING  THE  FOUR  UPPER  INCISOR  TEETH  BY  THE  SUBPERI- 
OSTEAL, TERMINAL  OR  INFILTRATION  METHOD 

Xcfdlc  No.  4  is  ciiij^loyfd.  'I'lir  niiicoiis  iiicinbi'aiic  is  piiiu;! iir(;d  at  the  me- 
dian line  above  and  between  tli<;  npiccs  of  tlic  central  intdsors  at  tlii!  side  of  the 
frenum  (see  Fig.  320).    The  needle  is  advanced  laterally  beneath  the  periosteum. 
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and  the  solution  injected  at  intervals  as  given  above  for  blocking  other  teeth 
in  this  region.  After  the  solution  is  injected  on  one  side,  the  needle  is  re- 
tracted, and  similar  teehnic  is  employed  on  the  opposite  side.  (See  Fig. 
321.)  The  total  quantity  of  solution  injected  is  tAvo  mils.  This  injection  should 
produce  anesthesia  for  operations  upon  the  teeth  and  labial  structures.  Where 
the  teeth  are  to  be  extracted  or  the  lingual  gum  tissue  and  periosteum  are 


Fig.  321. — Diagram  which  illustrates  the  various  movements  of  the  needle  for  anesthetizing  the  up- 
per six   anterior  teeth  by  the   subperiosteal   infiltration   method. 

M.L.  Median  line  at  which  point  the  needle  is  started,  which  is  represented  by  circles  and  indicated 
by  1  and  5.  No.  2,  3,  and  4  represent  points  of  injection.  Five  minims  of  solution  are  injected  at  points 
indicated  by  x.  The  needle  is  now  carried  across  the  median  line  as  indicated  by  the  arrow  and  the  needle 
is  advanced  beneath  the  periosteum  on  the  left  side  and  solution  is  injected  at  each  x  as  indicated  by  Nos. 
5,  6,  7  and  8. 

involved,  then  the  nasopalatine  nerves  are  blocked  as  they  emerge  from  the 
anterior  palatine  foramen.     (See  page  512  for  teehnic.) 


BLOCKING  THE  UPPER  SIX  ANTERIOR  TEETH  BY  THE  SUBPERI- 
OSTEAL, TERMINAL  OR  INFILTRATION  METHOD 

Needle  No.  4  is  employed  and  the  total  quantity  of  solution  injected  is 
three  mils.    The  mucosa  is  punctured  at  the  side  of  the  frenum  above  and  be- 
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tween  the  apices  of  the  central  incisors  (see  Figs.  322  and  323)  and  the  needle 
is  extended  distally  as  illustrated  in  Fig.  324.  The  solution  is  injected  at 
various  intervals,  as  explained  above,  for  other  injections  in  this  region  (see 
Fig.  321).  The  needle  is  advanced  laterally  beneath  the  periosteum  until 
it  reaches  a  point  to  the  labial  of  the  apex  of  the  cuspid  tooth.  The  needle 
is  now  retracted,  the  syringe  changed  to  the  opposite  side,  and  a  similar 
technic  is  employed  (see  Figs.  322,  325  and  326).     Only  one  puncture  of  the 


Fig.  322. — Wet  specimen  illustratins:  the  rosition  of  needle  for  anesthetizing  the  upper  six  anterior 
teeth  by  the  subperiosteal  infiltration  method.  The  needle  marked  No.  1  is  held  parallel  to  incisal  edge  of 
central,  lateral  and  cuspid  on  left  side  and  after  the  solution  is  injected  as  shown  in  Fig.  321  the  needle 
is  retracted  and  turned  to  the  opposite  side  and  advanced  in  tlie  tissue  as  shown  by  No.   2. 


mucosa  by  the  needle,  so  far,  has  been  made.  Next  insert  the  needle  over 
the  apex  of  the  cuspid  on  right  and  left  sides.  (See  Fig.  317.)  Advance 
the  needle  backward  beneath  the  ])f'rif)steum  and  inject  one-half  mil  of  solution 
distally  to  the  apex  of  the  cuspids  on  both  sides  of  the  arch.  Total  amount 
of  solution  r(,'f|uir('d  for  the  llii-cc  injectious  is  four  mils.  (See  Figs.  319  and 
321.)  These  injccliotis  should  he  sufficient  for  o|)('i';itioiis  upon  1lie  teeth, 
alveolar  process   or  other   laijial    structures.      If   the   lingual   gum   tissue   and 
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periosteum  are  involved  such  as  for  extraction,  then  three  lingual  injections 
must  be  made,  which  are  as  follows : 

1.  Inject  one-half  mil  of  solution  at  the  anterior  palatine  foramen  to  block 
the  right  and  left  nasopalatine  nerves.     (For  technic,  see  page  512.) 

2.  Block  the  terminal  branches  of  the  anterior  palatine  nerve  by  injecting 
one-half  mil  of  solution  to  the  lingual  of  the  apex  of  the  cuspid  tooth.  (For 
technic,  see  page  511.) 

3.  Repeat  the  last  named  injection  on  the  opposite  side,  as  the  terminal 
branches  of  both  the  right  and  left  anterior  palatine  nerves  must  be  blocked. 


Fig.    323. — Starting  point   of   the   needle   which   is   at   the   median    line   for   anesthetizing   the   upper   left    cen- 
tral,  lateral   and   cuspid  by   the   subperiosteal   method. 

BLOCKING  THE  UPPER  CUSPID,  LATERAL  AND  CENTRAL  INCISOR 
TEETH  BY  THE  INTRAOSSEOUS  METHOD 

The  anterior  superior  dental  nerve,  which  supplies  the  central,  lateral 
and  cuspid  teeth,  the  alveolar  process  and  labial  structures  in  this  region, 
can  be  easily  blocked  by  the  intraosseous  method.  The  same  general  technic 
applies  here  as  that  given  for  blocking  the  middle  superior  dental  which 
supplies  the  two  upper  bicuspids  and  first  molar  teeth.  (See  page  441.)  For 
blocking  the  zone  supplied  by  the  anterior  superior  dental  nerve,  the  intra- 
osseous injection  is  made  slightly  above  and  between  the  apices  of  the  cuspid 
and  lateral  incisor  teeth.  Fig.  330  shows  the  location  of  injection.  One 
mil  of  the  solution  is  injected.  Anesthesia  is  quickly  secured  in  the  three 
above-named  teeth,  alveolar  process,  labial  periosteum,  gum  tissue,  and  mu- 
cosa.    In  some  cases  profound  anesthesia  may  extend  as  far  laterally  as  the 
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first  bicuspid  on  the  side  of  injection  and  the  central  incisor  on  the  opposite 
side  of  the  median  line.  Dental  operations,  such  as  pulp  removal,  shaping 
the  crowns  of  teeth  for  abutments,  cavity  preparation,  or  operations  upon 
the  labial  tissues  can  be  performed,  but  if  the  teeth  are  to  be  extracted,  or 
a  granuloma  is  to  be  removed,  then  the  nasopalatine  nerve  and  the  overlap- 
ping branches  from  the  anterior  palatine  nerve  are  blocked  on  the  lingual 
side.  The  nasopalatine  nerve  is  blocked  as  it  emerges  from  the  anterior 
palatine  foramen   (see  page  512  for  technic)    and  the  overlapping  branches 


Fig.    324. — Showing   needle   in   position   for   anesthetizing   the   upper   left    central,    lateral    and    cuspid    teeth 
by  the  subperiosteal  method.     Needle  is  held  parallel  to  incisal  edge  of  teeth. 

from  the  anterior  palatine  nerve  are  blocked  lingually  to  the  apex  of  the 
cuspid  tooth.     (See  page  511  for  technic.) 


BLOCKING  THE  UPPER  SIX  ANTERIOR  TEETH  BY  THE  INTRAOSSE- 
OUS METHOD 

The  blocking  of  the  upper  centrals,  laterals,  and  cuspid  teeth  for  op- 
erative dentistry  is  in  most  cases  easily  accompanied  by  a  single  intraosseous  in- 
jection.   The  same  general  principles  given  on  page  441  apply  equally  well  here. 
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The  injection  is  made  at  the  side  of  the  frenum  near  the  median  line  above  and 
between  the  apices  of  the  central  incisor  teeth.  (See  Figs.  327,  328,  and  329.) 
It  must  be  remembered  that  the  nasal  spine  which  is  formed  by  the  articu- 
lation of  the  superior  maxillary  bones,  also  the  frenum,  is  situated  in  the 
median  line.  It  is  not  advisable  to  make  the  intraosseous  injection  through  the 
nasal  spine  because  it  would  be  difficult  to  hold  the  template  or  guide  in  position 
and  make  the  opening  with  the  drill  through  the  external  plate.  Another  im- 
portant factor  is  that  the  bone  at  the  suture  is  so  dense  it  may  prevent  the  solution 


Fig.   325. — Starting  point  of  the   needle  which  is  at   the   median   line   for   anesthetizing  the   upper   right   cen- 
tral,  lateral   and   cuspid  by   the   subperiosteal   method. 


from  entering  the  cancellous  bone  located  on  either  side  of  the  median  line,  in 
order  to  produce  anesthesia  of  the  desired  area.  Therefore,  the  guide  should  be 
placed  at  the  side  of  the  frenum  and  nasal  spine,  as  illustrated  in  Figs.  328  and 
329 ;  then  hold  the  guide  at  such  an  angle  that  the  drill  will  pierce  the  external  al- 
veolar plate  at  a  point  situated  between  the  suture  and  the  apex  of  the  central 
incisor.  The  amount  of  solution  injected  is  two  mils.  In  most  cases,  one  in- 
jection is  all  that  is  necessary  for  operations  upon  the  centrals,  laterals  and 
cuspids,  and  labial  structures,  but  if  the  teeth  are  to  be  extracted,  then  three 
lingual  injections  should  be  made  as  follows: 

1.  Block  the  nasopalatine  nerves  as  they  emerge  from  the  anterior  i^alatine 
foramen.     (See  technic,  page  512.) 
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2  and  3.  Block  the  overlapping  branches  from  the  anterior  palatine 
ling'ually  to  the  apex  of  the  cnspid  on  both  sides.     (See  page  511  for  technic.) 

If  anesthesia  of  the  six  teeth  can  not  be  secured  by  one  intraosseous  in- 
jection, then  make  two  injections  as  given  beloAv. 

BLOCKING  THE  SIX  UPPER  ANTERIOR  TEETH  BY  TWO  INTRAOSSE- 
OUS INJECTIONS 

The  technic,  as  previously  set  forth,  is  for  the  blocking  of  the  six  upper 
anterior  teeth  by  one  intraosseous  injection,  which  is  made  at  the  side  of 


Fig.    326. — Showing   needle   in   position   for   anesthetizing   the    upper    right    central,    lateral   and    cuspid    teeth 
by  the   subperiosteal   method.     Needle  is   held   parallel   to   incisal   edge  of   teeth. 

the  frenum  and  the  nasal  spine  formed  by  the  articulation  of  the  two  su- 
perior maxillary  bones.  In  some  cases,  it  is  not  possible  to  block  these  six 
teeth  by  a  single  intraosseous  injection  because  the  bone  at  the  suture  may 
be  so  dense  as  to  interfere  with  the  passage  of  the  solution  in  the  middle 
cancellous  process.  In  case  the  operator  fails  to  secure  deep  anesthesia  of  the 
upper  six  teetb  following  the  use  of  one  intraosseous  injection,  then  two 
intraosseous  injections  are  given.  However,  it  is  seldom  necessary  to  make  two 
separate  injections. 

Tin-   \('ch\\\(-    is   ;is   follows:      The    same    general    principles   arc    employed 
here  as  1hose  wliidi  lia\e  hc-n  j)i'e\'iously  outlined  for  the  blocking  of  other 
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areas  by  the  intraosseous  method.  Two  injections  are  made,  one  on  either 
side  of  the  median  line.  Each  injection  is  made  to  the  distal  and  labial 
of  the  apex  of  the  lateral  incisor.  (See  Fig.  330.)  One  mil  of  solution  is  em- 
ployed for  each  injection.  Anesthesia  will  be  secured  in  the  six  anterior  teeth, 
alveolar  process,  and  labial  structures,  which  is  sufficient  for  operative  dentistry 


Fig.    327. — Position    of    intraosseous    injection    lor    blocking    the    upper    six    anterior    teeth.      The    guide    is 
located  just  lateral  to  the   nasal   spine   formed  by   the  articulation   of  the   superior   maxillary   bones. 


and  other  operations  which  involve  the  labial  tissues.     If  the  teeth  are  to  be 
extracted,  then  anesthetize  the  lingual  tissues  as  follows : 

1.  Block  the  nasopalatine  nerves  at  the  anterior  palatine  foramen.  (See 
page  512  for  technic.) 

2.  Block  the  terminal  branches  of  the  anterior  palatine  nerve  lingually  to 
apex  of  the  cuspid  tooth  on  the  right  and  left  sides  of  the  arch.  (See  page  511 
for  technic.) 

If  the  two  intraosseous  injections  have  been  properly  made  on  both 
sides,  it  will  not  be  necessary  to  inject  distally  to  the  cuspid  teeth  on  the  labial 
side  because  the  solution  blocks  the  communicating  nerve  branches. 
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EXTRAORAL    METHOD    OF    BLOCKING    THE    ANTERIOR    SUPERIOR 

DENTAL ;  INFRAORBITAL  NERVE  AND  ITS 

TERMINAL  BRANCHES 

Topography  of  Anatomy. — The  anatomy  of  the  nerves  and  other  tissues 
which  are  involved  by  injecting  the  solution  at  the  infraorbital  foramen  has 
already  been  discussed  in  detail  in  Chapter  VII,  also  under  the  intraoral 
method  (page  459),  and  the  reader  is  referred  to  that  part  of  the  text. 

Needles  Employed. — Tavo  needles  are  employed:  needle  No.  4,  30  mm.  in 
length,  25  gauge,  for  injecting  the  solution  at  the  opening  of  the  infraorbital 
foramen  by  the  extraoral  route. 


Fig.    328. — Injecting    the    solution    by    the    intraosseous    method    for    blocking    the    upper    six    anterior    teeth. 
The  location   is   between   the   apex   of   the   central   incisor   and   median    line. 

Preliminary  Injection. — ^Needle  No.  7,  10  mm.  in  length,  27  gauge,  is  em- 
ployed for  the  initial  injection.  This  is  a  very  fine,  sharp  needle,  and  is 
used  for  injecting  a  few  minims  of  solution  into  the  skin  to.  eliminate  all 
pain  while  inserting  the  regular  block  needle  to  inject  the  solution  at  the 
opening  of  the  foramen. 

Technic  of  Injection. — The  skin  is  prepared  over  the  infraorbital  foramen 
by  using  1/1000  solution  of  bichlorid  of  mercury,  or  one  per  cent  lysol  or 
tincture  of  iodin.  After  applying  an  efficient  germicide,  grasp  the  skin  be- 
tween the  index  finger  and  thumb  situated  below  and  over  the  infraorbital 
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foramen  (see  Fig.  331).  Hold  the  preliminary  needle  at  an  acute  angle  to 
the  surface  of  the  skin  and  force  the  needle  point  beneath  the  surface  and 
inject  two  minims,  after  which  30  seconds  should  elapse  to  allow  the  solution 
to  act.  Now  advance  the  needle  into  the  skin  by  a  gentle  rotating  movement 
and  inject  two  more  minims  of  solution.  Repeat  this  procedure  until  one- 
half  mil  of  solution  has  been  injected. 

The  object  of  making  the  preliminary  injection  is  to  eliminate  the  pain 
which  is  caused  by  the  regular  block  needle.     Three  minutes  should  elapse 


Fig.  329. — Diagram  which  illustrates  the  area  of  anesthesia  which  is  secured  by  making  an  intra- 
osseous injection  between  the  apex  of  the  central  incisor  and  median  line.  The  arrows  indicate  the  dif- 
fusion of  solution  to  the  right  and  left  sides  following  the  discharging  of  the  solution  into  the  middle  can- 
cellous process. 

following  the  preliminary  injection  before  passing  needle  No.  4  through  the 
skin  into  the  region  of  the  infraorbital  foramen.  The  puncture  of  the  skin 
is  made  1  cm.  below  the  infraorbital  foramen  and  the  needle  is  directed  up- 
ward and  backward,  as  illustrated  in  Fig.  332.  When  the  needle  has  been 
advanced  approximately  one  centimeter,  the  opening  of  the  infraorbital  fora- 
men will  be  reached.  (See  Figs.  333  and  334.)  Before  inserting  the  needle, 
palpate  the  infraorbital  margin  and  locate  the  foramen  which  is   situated 
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one  centimeter  below  the  infraorbital  margin  and  at  the  junction  of  the 
second  and  third  fifths,  starting  at  the  median  line.  The  chair  should  be  ele- 
vated and  the  patient  placed  in  a  semisupine  position.  The  operator  should 
stand  in  front  and  at  the  side  of  the  chair  while  making  this  injection. 
After  the  solution  has  been  injected,  the  skin  in  the  region  of  the  infraorbital 
foramen  should  be  gently  massaged  by  a  rotating  motion.     The  solution  must 


Fig.  330. — Diagram  which  illustrates  the  extent  of  anesthesia  secured  by  two  intraosseous  injections 
which  are  made  slightly  above  and  between  the  apices  of  the  lateral  and  cuspid  teeth.  The  arrows  in  the 
center   indicate    the    diffusion    of    solution    towards    the    median    line. 

infiltrate  through  the  infraorbital  canal,  an  approximate  distance  of  5  mm.  in 
order  to  reach  the  anterior  superior  dental  nerve.    (See  Figs.  40  and  60.) 

Injection  of  Solution. — The  preliminary  injection  requires  one-half  mil 
of  solution,  which  is  ijijected  into  the  skin  prior  to  the  insertion  of  the  regular 
nerve  blocking  needle.  After  three  minutes  have  elapsed  following  the 
preliminary  injection,  proceed  with  the  deep  injection  by  using  the  30  mm., 
25  gauge,  needle,  which  is  inserted  through  the  anesthetized  skin  as  given 
above  to  a  depth  approximately  of  1  cm.  until  the  region  of  the  infraorbital 


BLOCKING    ANTERIOR    SUPERIOR    DENTAL    AND    IXFRAORIMTAF.    NERVES 


497 


foramen  is  reached,  where   two  mils  of  solution  are   slowly  injected.      (See 
Fig.  335.) 

Precautions. — The  needle  point  is  in  contact  with  the  periosteum  in  the 
immediate  region  of  the  foramen.  (See  Figs.  333  and  334.)  Do  not  allow  the 
needle  to  follow  the  periosteum.  The  bevel  should  be  located  towards  the  perios- 
teum. It  is  seldom  necessary  to  insert  the  needle  to  a  greater  depth  than  1  cm., 
unless  the  tissues  covering  the  region  of  the  infraorbital  foramen  are  very  thick. 
With  the  technic  previously  given  the  needle  approaches  the  opening  of  the 
infraorbital  foramen  more  or  less  parallel  with  the  outer  portion  of  the  infra- 


rig.    331. — Making   a   preliminary    injection    in    region    of   infraorbital    foramen    prior   to    inserting    needle    for 

extraoral   infraorbital    block   injection. 

orbital  canal,  and  in  many  cases  it  would  be  possible  to  force  the  needle  into  the 
infraorbital  canal,  if  it  is  advanced  too  far  into  the  tissues.  This  should  be 
avoided  because  there  is  some  possibility  of  producing  a  hematoma  by  punctur- 
ing a  blood  vessel.  There  is  greater  possibility  of  puncturing  a  blood  vessel 
when  it  is  located  within  a  foramen  or  canal,  inasmuch  as  the  artery  or  vein  is 
held  rigidly  by  connective  tissue  and  can  not  escape  from  the  needle.  Always 
discharge  the  solution  at  the  infraorbital  foramen.  While  massaging  do  not  use 
excessive  pressure  because  it  may  injure  a  tender  skin  and  produce  an  area 
of  ecchymosis. 

Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  is  the 
same  as  for  the  intraoral  method,  which  is  from  seven  to  ten  minutes.     Deep 
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anesthesia  will  depend  upon  the  skill  of  the  operator  in  injecting  the  solution 
at  the  opening  of  the  infraorbital  foramen  and  massaging  the  tissues  to 
force  the  solution  into  the  infraorbital  canal,  to  anesthetize  the  anterior 
superior  dental  nerve. 

Structures  Anesthetized. — The  structures  anesthetized  following  an  extra- 
oral  infraorbital  injection  are  the  same  as  by  the  intraoral  method.  The  reader 
is  referred  to  page  474  for  this  information. 

Indications  for  the  Extraoral  Infraorbital  Method  of  Injection. — This  in- 


Fig.  332. — The  position  of  needle  while  advancing  same  through  the  tissue  in  an  upward  and  backward  direc- 
tion  towards   the   infraorbital   foramen. 


jection  is  of  value  for  oral  and  dental  operations,  also  for  plastic  surgery.  The 
extraoral  is  indicated  over  the  intraoral  method  in  case  there  is  infection  within 
the  oral  cavity  in  the  region  of  the  bicuspid  teeth,  at  which  point  the  needle  is 
inserted  by  the  intraoral  method. 

Blocking  the  Interlacing  or  Overlapping  Branches  Following  an  Extra- 
oral  Infraorbital  Injection. — The  coinmunicatiiig  branches  from  the  opposite 
anterior  superior  dental  nerve,  and  the  branches  from  the  middle  superior 
dental  nerve,  must  l)e  bh)cked.  The  technic  for  blocking  the  interlacing 
branches  has  been  given  under  the  intraoral  metliod  on  page  475. 
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BLOCKING  THE  UPPER  RIGHT  OR  LEFT  REGION  OF  THE  SUPERIOR 

MAXILLARY  BONE 

If  the  operator  desires  to  block  one-half  of  the  upper  jaw  or,  in  other 
Avords,  the  region  occupied  by  the  upper  eight  teeth,  for  either  oral  surgery 
or  dental  operations,  either  of  the  folloAving  methods  may  be  employed: 

1.  Block  the  second  division  of  the  fifth  nerve  by  the  intraoral  method. 


Fig.    333. — Needle    in   position   at    the   infraorbital    foramen    for   blocking   infraorbital    nerve    by    extra- 
oral    method. 

1,  the  facial  branches  of  infraorbital  nerve;  2,  mental  nerve. 


500 


BLOCK    ANESTHESIA    AND    ALLIED    SUBJECTS 


(See  page  380  for  technic.)  In  addition  an  infraorbital  injection  is  made  on 
the  opposite  side,  (see  page  459  for  technic)  or  instead  of  the  infraorbital, 
make  an  intraosseous  injection,  above  and  between  the  apices  of  the  lateral 
and  central  incisor  teeth,  on  the  same  side  of  the  second  division  injection. 
(See  page  489  for  technic.) 

2.  Block  the  posterior  superior  dental  nerve  (see  page  416  for  technic), 
using  two  mils  of  solution.    Make  an  intraosseous  injection  distal  to  and  above 


I'ig.  334. — Needle  point  located  at  the  infraorbital  foramen  during  injection   of  solution  by  extraoral  method. 

the  apex  of  the  second  bicuspid  tooth,  using  11/2  mils  of  solution.  (See  technic 
on  page  441).  Make  a  second  intraosseous  injection  above  and  between  the 
apices  of  the  central  and  lateral  incisors  on  the  same  side,  using  II/2  mils  of 
solution  (page  489)  or  instead  of  the  last  intraosseous  injection  make  an  infra- 
orbital injection  on  the  same  side  (page  459)  and  in  addition  inject  one  mil  of 
solution  over  tJi(,'  apices  of  the  central  and  lateral  incisor  teeth  on  the  opposite 
side  to  anesthetize  the  interlacing  branches  (page  483).  If  an  intraosseous 
injection  is  made  above  and  betAveen  the  apices  of  the  central  and  lateral 
incisor  teeth  on  the  side  of  operation,  it  is  not  necessary  to  make  an  extra 
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injection  for  blocking  the  overlapping  or  interlacing  nerve  branches  as  when 
an  infraorbital  injection  has  been  made. 

The  injections  above  enumerated  under  No.  2  will  produce  deep  anesthesia 
for  operating  upon  the  teeth,  alveolar  process,  buccal  and  labial  structures. 
However,  if  the  teeth  are  to  be  extracted,  or  if  tiie  lingual  tissues  are  involved, 
then  it  is  essential  to  block  the  anterior  palatine  nerve  at  the  posterior  palatine 
foramen  (see  page  501  for  technic)  and  the  nasopalatine  nerve  at  the  anterior 
palatine  foramen.     (See  page  512  for  technic.) 

The  injections  as  outlined  under  No.  1  will  produce  anesthesia  of  one- 
half  of  the  upper  jaw  to  the  median  line,  including  the  buccal,  labial  and 


Fig.   335. — Position   of  syringe   and   needle  wliile   injecting  the  solution  at   the   infraorbital   foramen. 

lingual  tissues,  with  the  exception  of  the  area  supplied  by  the  branches  of  the 
nasopalatine  nerve.  Inject  one-half  mil  of  solution  at  the  anterior  palatine  fora- 
men to  anesthetize  the  terminal  interlacing  branches  of  the  nasopalatine  nerve 
from  opposite  side. 

BLOCKING  THE  ANTERIOR  PALATINE  NERVE 

Topography  of  Anatomy. — The  nervous  anatomy  of  the  anterior  palatine 
nerve  has  already  been  described  in  detail  in  Chapter  VII,  consequently  only  a 
brief  synopsis  of  the  anatomy  for  this  injection  will  be  given  at  this  time. 
The  anterior  palatine  nerve  is  derived  from  Meckel's  ganglion  (spheuo-pala- 
tine  ganglion),  which  is  situated  in  the  sphenomaxillary  fossa,  together  with  the 
middle,  posterior  and  nasopalatine  branches.     (See  Figs.  40,  48,  53,  54A,  and 
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60.)  The  anterior  palatine  branch  is  the  largest  of  the  four  palatine  branches. 
(See  Figs.  60,  80,  97  and  98.)  The  direction  of  the  anterior  palatine  nerve 
is  downward  and  anteriorly.  It  enters  the  posterior  palatine  canal  and  emerges 
from  the  undersurface  of  the  palate  through  the  posterior  palatine  foramen 
(see  Fig.   34)    and   immediately   divides  into   numerous  branches   which   sup- 


Fig.  336. — 1,  nasopalatine  nerves  at  anterior  palatine  foramen  exposed  by  removal  of  flap;   2,  anterior  pal- 
atine nerve  at  the  posterior  palatine  nerve  exposed  by   removal   of  flap. 
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ply  the  mucous  membrane,  gum  tissue  and  periosteum  of  the  palate.  The 
posterior  palatine  foramen  is  located  midway  between  the  linguo-gingival 
margin  of  the  upper  third  molar  and  median  line,  and  from  3  to  6  mm.  an- 
terior to  the  junction  of  the  hard  and  soft  palates.  (See  Figs.  81  and 
98.)  This  nerve  is  accompanied  by  the  palatine  arteries  and  veins  and  passes 
anteriorly  at  the  angle  formed  between  the  linguo-alveolar  plate  and  roof 
of  the  mouth.     (See  Figs.  77,  81  and  98.)     The  anterior  palatine  nerve  gives 


Fig.   337. — Position  of   syringe  and   needle  while  discharging  the  solution   at   the   posterior   palatine   foramen 

for  blocking   the   anterior  palatine   nerve. 
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off  numerous  branches  which  supply  the  lingual  periosteum  and  gum  tissue 
as  far  anteriorly  as  the  distal  surface  of  the  apex  of  the  cuspid  tooth,  at  which 
point  the  terminal  branches  overlap  the  terminal  branches  of  the  nasopalatine 
nerve,  where  the  inner  nerve  loop  is  completed.  (See  Fig.  81.)  The  small 
branches  from  the  anterior  palatine  nerve  pass  to  the  median  line  and  overlap 
the  branches  from  the  opposite  side  which  supply  the  roof  of  the  mouth 
with  sensation.  In  most  cases  a  depression  in  the  gum  tissue  and  mucous 
membrane  is  seen  directly  over  the  posterior  palatine  foramen.  Following  the 
examination  of  a  large  number  of  skulls  it  was  found  that  the  anterior  palatine 
nerve,  veins  and  arteries  are  located  in  a  depression  or  groove  in  the  bone 


Fig.    338. — Starting  the   needle   into   the   tissue   midway   between   the   linguo-gingival    margin    of    third    molar 
and  median  line  for  blocking  the  anterior  palatine  nerve. 

situated  at  the  angle  formed  between  the  linguoalveolar  plate  and  roof  of  the 
mouth.  The  reader  will  notice  by  referring  to  Fig.  81  that  the  main  branch  of 
the  anterior  palatine  nerve  is  located  approximately  midway  between  the  median 
line  and  the  linguogingival  margin  of  the  upper  teeth,  and  that  small  branches 
given  off  the  main  branch,  pass  upward  along  tlic  ]ingiK)alv('()lar  plate  to  supply 
the  pfriostr'um  firirl  gum  tissue  of  that  region. 

Needle  Employed. — The  needle  employed  for  l)h)chiiig  the  anterior  pala- 
tine nerve  is  No.  4,  30  mm.  in  length,  and  25  gauge.     (See  Fig.  177.) 

Technic  of  Injection. — The  technic  for  blocking  the  anterior  palatine 
nerve  as  it  emerges  from  the  posterior  palatine  foramen,  is  as  follows :     The 
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chair  is  raised  and  the  patient  is  placed  in  a  semisupine  position.  (See  Fig. 
570.)  The  operator  should  stand  in  front  and  at  the  side  of  his  patient.  The 
syringe  is  filled  with  one-half  mil  of  solution.  Prepare  an  area  at  least  two 
centimeters  in  diameter,  in  the  region  of  the  posterior  palatine  foramen.  The 
needle  is  inserted  into  the  tissue  midway  between  the  linguogingival  margin  of 
the  upper  third  molar  and  median  line.  (See  Figs.  337  and  338.)  The  barrel 
of  the  syringe  occupies  a  position  over  the  lower  cuspid  and  first  bicuspid  teeth 
across  the  mouth  as  is  illustrated  in  Fig.  339.  The  needle  is  advanced  upward, 
backward  and  outward  to  an  approximate  depth  of  1  em.  At  this  depth  the 
needle  will  in  most  cases  strike  the  periosteum  in  the  region  of  the  posterior 


Fig.   339. — Position  of  syringe  while  discharging  the   solution  at  the  posterior  palatine   foramen.     The   barrel 
of  syringe  occupies  a  position  over  the  lower  cuspid  and  first   bicuspid  teeth. 

palatine  foramen.  (See  Fig.  340.)  One-half  mil  of  the  solution  is  now  slowly 
injected.  In  case  this  nerve  is  being  blocked  for  a  child,  in  whom  the  third  molar 
has  not  yet  erupted,  the  upper  second  molar  is  used  as  a  guide  instead  of  the 
upper  third  molar.  In  case  the  upper  third  molar  is  missing,  then  place  the 
index  finger  posterior  to  the  posterior  palatine  foramen  and  locate  the  posterior 
margin  of  the  hard  palate  at  the  junction  of  the  hard  and  soft  palates.  The 
needle  is  then  inserted  from  three  to  six  millimeters  anterior  to  the  junction  of 
the  hard  and  soft  palates  and  midway  between  the  center  of  the  alveolar  ridge 
and  median  line.  The  needle  approaches  the  foramen  at  an  acute  angle,  which 
makes  it  difficult  or  impossible  for  it  to  enter  the  foramen  or  canal  any  consider- 
able distance. 
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Injection  of  Solution. — The  syringe  should  be  held  in  the  hand  in  the  same 
manner  as  a  pen  while  writing,  as  illustrated  in  Fig.  338.  The  amount  of 
solution  injected  is  one-half  mil.  No  more  than  this  amount  should  be 
injected  because  it  will  infiltrate  posteriorly,  producing  partial  or  complete 
anesthesia  of  the  branches  of  the  middle  and  posterior  palatine  nerves  which 
supply  the  mucosa,  soft  palate,  uvula,  anterior  pillar,  posterior  pillar,  and 


Fig.  340. — Point  of  needle  in   region   of  ]iosterior  palatine   foramen   for   ijlocking  the  anterior  palatine   nerve. 

other  issues  in  that  region,  which  causes  considerable  inconvenience  to  the 
patient,  as  it  will  produce  an  uncomfortable  feeling,  probably  gagging  and 
difficult  deglutition.  One-half  mil  of  solution  will  produce  almost  imme- 
diate anesthesia  of  the  anterior  palatine  nerve  as  it  emerges  from  the  posterior 
palatine  foramen,  and  will  not  cause  any  disagreeable  after-affects. 

Precautions.-  -The  needle  should  never  be  inserted  posterior  to  the  poste- 
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rior  palatine  foramen  because  the  anterior  i)alatine  nerve,  as  it  emerges  from 
the  foramen,  passes  immediately  anteriorly  in  the  roof  of  the  mouth.  (See  Fig. 
81.)  The  solution  should  be  injected  very  slowly,  so  as  not  to  force  it  into 
the  region  of  the  soft  palate  for  reasons  previously  cited. 

Time  to  Wait  for  Anesthesia. — Profound  anesthesia  of  the  tissues  supplied 
by  the  anterior  palatine  nerve  is  produced  in  one  minute. 

Structures  Anesthetized. — The  tissues  anesthetized  by  blocking  the  an- 
terior palatine  nerve  are  a   small  portion   of  the   soft  palate,   lingual   gum 


Fig.   34L — Location   of  puncture  point  for  blocking  anterior  palatine   nerve. 

1,  anterior  palatine  foramen;  2,  posterior  palatine  foramen;  .3,  anterior  pillar  of  tonsil;  4,  tonsil; 
5,   posterior  pillar;   6,  dorsum   of  tongue;    7,   uvula;   8,   soft  palate. 

tissue  and  periosteum  covering  the  linguoalveolar  plate  to  a  point  near  the 
median  line  and  extending  anteriorly  as  far  as  the  distal  surface  of  the  cuspid 
tooth. 

Blocking-  the  Interlacing-  or  Overlapping  Branches. — The  anterior  palatine 
nerve  passes  anteriorly  along  the  roof  of  the  mouth  and  its  several  branches 
overlap  the  terminal  branches  from  the  nasopalatine  nerve  lingual  to  the 
cuspid  tooth.  (See  Fig.  81.)  In  other  v^ords,  the  cuspid  is  the  dividing  line 
between  the  anterior  and  nasopalatine  nerves,  and  the  tissues  lingual  to  this  tooth 
are  supplied  by  branches  from  these  two  nerves.     If  an  operation  is  to  be  per- 
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formed  on  the  tissues  situated  near  the  median  line,  then  it  becomes  necessary 
to  block  the  anterior  palatine  nerve  on  the  opposite  side  because  the  tissues  in 
the  roof  of  the  mouth  in  the  median  line  are  supplied  from  both  the  right  and 
left  anterior  palatine  branches.  (See  Fig.  81.)  If  the  part  to  be  operated 
extends  as  far  anteriorly  as  the  lingual  surface  of  the  cuspid  tooth,  it  is  necessary 
to  block  the  overlapping  branches  from  the  nasopalatine  nerve  by  injecting 
the  solution  lingual  to  the  apex  of  the  cuspid  or  lateral  incisor. 

Use  of  Anterior  Palatine  Block  Injection. — The  anterior  palatine  nerve 
must  be  blocked  when  the  lingual  tissues  are  included  in  the  operation  for  such 


Fig.    342. — Position    of    syringe  and   needle    for   blocking   the    anterior   palatine    nerve    lingual    to    upper    first 

molar.      (See   Figs.   343   and   344.) 


cases  as  the  extraction  of  teeth,  or  for  an  oral  operation  upon  the  lingual  tis- 
sue. It  is  not  necessary  to  block  this  nerve  for  dental  operations  upon  the 
ter'th  themselves,  because  the  anterior  palatine  nerve  has  nothing  to  do  with  the 
nerve  supply  of  the  alveolar  process,  teeth,  or  buccal  tissues.  Many  dentists 
have  made  the  mistake  of  Ijlocking  the  anterior  palatine  and  nasopalatine  nerves, 
for  operations,  such  as  cavity  preparation,  i)ulp  removal,  or  shaping  the  crowns 
for  bridge  abutments,  etc.  If  the  teeth,  alveolar  process,  buccal  or  labial  struc- 
tures only,  are  involved  in  the  operation,  the  anterior  palatine  is  not  blocked, 
but  only  the  outer  nerve  loop  or  a  portion  of  it  is  anesthetized.  If  the  reader 
is  familiar  with  nervous  anatomy,  he  will  make  no  mistake  in  blocking  a  nerve 
branch  which  is  not  necessary  for  the  operation  in  ({uestion. 


BLOCKING    ANTERIOR    PAIiATINE    NERVE 


509 


BLOCKING  THE  ANTERIOR  PALATINE  NERVE  ANTERIOR  TO  THE 
POSTERIOR  PALATINE  FORAMEN 

In  producing  anesthesia  the  oj)erator  should  inject  as  little  solution  as  pos- 
sible with  as  few  punctures  of  the  tissue  as  possible.  It  is  not  considered  good 
practice  to  block  the  tissues  extending  over  any  larger  area  than  necessar3^    In 


Fig.  343. — Wet  specimen  illustrating  positions  for  blocking  the  anterior  palatine  nerve  anterior  to 
posterior   palatine    foramen. 

1,  position  of  needle  for  blocking  the  overlapping  branches  of  anterior  palatine  and  nasopalatine 
branches  lingual  to  apex  of  cuspid  tooth;  2,  position  of  needle  for  blocking  anterior  palatine  nerve  lingual 
to  upper  bicuspids;  3,  position  of  needle  for  blocking  anterior  palatine  nerve  lingual  to  upper  first  molar. 
(See   Fig.   344.) 

case  the  upper  third  molar  is  not  included  in  the  operation,  then  block  the  an- 
terior palatine  nerve  by  inserting  the  needle  midway  between  the  linguogingival 
margin  of  the  upper  second  molar  and  the  median  line.  It  must  be  remembered 
that  the  anterior  palatine  nerve  passes  anteriorly  from  the  posterior  palatine 
foramen,  and  by  injecting  the  solution  as  above  given,  which  is  lingual  to  the 
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apex  of  the  lingual  root  of  the  upper  second  molar,  anesthesia  will  not  be  pro- 
duced in  the  tissues  lingual  to  the  upper  third  molar.  The  amount  of  solution 
injected  is  one-half  mil,  and  the  technic  is  similar  to  that  of  blocking  the  nerve 
at  the  posterior  palatine  foramen,  as  given  on  page  501. 

If  the  region  of  the  upper  second  and  third  molars  is  not  included,  then 
block  the  anterior  palatine  nerve,  using  the  same  technic  and  quantity  of 
solution  as  mentioned  previously,  by  inserting  the  needle  to  the  lingual  of 
the  apex  of  the  lingual  root  of  the  upper  first  molar ;  that  is,  midway  be- 


Fig.    344. — Showing  points   of   insertion   and  points   of  injection   for   blocking   nerves   of   palate. 
2,   anterior  palatine  nerve;   4,   nasopalatine   nerve;    dots   represent  points   of   insertion   of   needle   and 
(x)    represents   the   points   of   injection    of   solution. 


tween  the  linguogingival  margin  of  the  upper  first  molar  and  median  line. 
(See  Figs.  342,  343  and  344.)  Anesthesia  will  be  produced  in  the  lingual  gum 
tissue  and  periosteum  as  far  anteriorly  as  the  distal  surface  of  the  cuspid  tooth. 

In  case  the  linr/nal  tissue  is  to  he  anesthetized  to  tlie  lingual  of  the  upper 
two  hiciispid  teeth,  block  the  anterior  palatine  nerve  lingual  to  the  apex  of 
the  second  bicuspid  tooth,  or,  in  other  words,  midway  between  the  linguo- 
gingival margin  of  the  second  bicuspid  and  the  median  line.  Inject  one-half  mil 
of  solution.     (See  Figs.  343  and  344.) 

//  the  upper  first  hicuspid  tooth  is  alone  involved,  one  should  then  block 
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the  anterior  palatine  nerve  by  injecting  the   solution  to   the   lingual  of  the 
apex  of  the  first  bicuspid  root.     (See  Figs.  343  and  344.) 

Blocking'  the  Terminal  or  Overlapping  Branches  of  the  Naso-  and  Ante- 
rior Palatine  Nerves  Lingually  to  the  Upper  Cuspid  Tooth. — This  region  is 
supplied  by  nerves  from  two  different  sources.  However,  a  single  injection 
suffices  to  block  the  area.  Needle  No.  4  is  employed  and  is  inserted  midway 
between  the  linguo-gingival  margin  and  the  apex  of  the  cuspid  tooth,  holding 
the  syringe  across  the  arch  as  illustrated  in  Fig.  345.  When  the  needle  reaches 
the  linguoalveolar  plate  three  minims  of  solution  are   injected.     The   needle 


Fig.    345. — Position    of   syringe   and    needle   for   blocking    the    overlapping   branches    of   the   anterior    palatine 
and   nasopalatine   nerves   situated   lingual   to   apex   of   cuspid.    (See    Fig.   344.) 

is  now  changed  to  a  position  parallel  with  the  linguoalveolar  plate,  and  is 
advanced  upward  until  it  reaches  the  hard  palate,  at  which  location  one-half 
mil  of  the  solution  is  slowly  injected,  which  will  anesthetize  the  terminal 
branches  of  both  the  anterior  and  nasopalatine  nerves.  (See  Figs.  343  and 
344.)  If  it  is  desired  to  include  the  area  lingual  to  the  upper  eight  anterior 
teeth,  that  is,  first  bicuspid  on  the  right  to  first  bicuspid  on  the  left,  then 
make  the  following  injections : 

1.  Block  the  nasopalatine  nerves  as  they  emerge  from  the  anterior  pala- 
tine foramen.     (See  page  512  for  technic.)  * 

2.  Block  the  branches  of  both  right  and  left  anterior  palatine  nerves  by 
inserting  the  needle  midway  between  the  linguogingival  margin  and  apex 
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of  the  first  bicuspid  tooth.  (See  Figs.  343'  and  344.)  The  technic  is  identical 
with  that  given  above  for  blocking  lingually  to  the  apex  of  the  cuspid 
tooth.  In  case  the  upper  second  bicuspids  on  both  sides  are  included  with  the 
anterior  teeth,  then  block  the  anterior  palatine  by  injecting  one-half  mil  of 
solution  lingually  to  the  apex  of  the  second  bicuspid. 

BLOCKING  THE  NASOPALATINE  NERVE 

TopogTaphy  of  Anatomy. — ^For  a  detailed  description  of  the  nasopalatine 
nerve,  the  reader  is  referred  to  Chapter  VII  and  only  a  brief  description  will 
be  given  here. 

The  nasopalatine  nerve  arises  from  Meckel's  ganglion  (see  Figs.  40  and 
60)  in  the  sphenomaxillary  fossa.  (See  Figs.  48,  53  and  54A.)  The  distance 
between  the  two  ganglia  is  from  one  and  a  quarter  to  one  and  a  half  inches. 
The  course  of  this  nerve  from  the  ganglion  is  downward,  forward  and  inward. 
(See  Figs.  40,  60  and  77.)  It  takes  this  course  until  it  reaches  the  superior 
posterior  j)ortion  of  the  nasal  septum  in  the  median  line.  After  reaching 
the  nasal  septum,  it  passes  downward  and  forward,  and  is  situated  beneath 
the  mucous  membrane  and  periosteum  which  covers  the  nasal  septum.  It 
emerges  upon  the  surface  of  the  hard  palate  through  the  anterior  palatine 
foramen.  (See  Figs.  34  and  97.)  The  anterior  palatine  foramen  is  located 
in  the  median  line,  in  most  cases  approximately  1  cm.  distal  to  the 
linguogingival  margin  of  the  central  incisors  in  the  median  line,  and  is 
formed  by  the  articulation  of  the  two  superior  maxillary  bones.  (See  Fig.  80.) 
In  the  majority  of  eases,  the  right  and  left  nasopalatine  nerves  pass  through 
a  single  foramen  which  is  called  the  anterior  palatine  foramen,  which  is 
formed  by  the  union  of  the  two  foramina  of  Scarpa  and  two  foramina  of 
Stenson.  (See  Fig.  38.)  The  superior  posterior  nasal  septum  is  formed  by 
the  perpendicular  plate  of  the  ethmoid ;  the  lower  posterior  by  the  vomer 
which  articulates  in  the  median  line  with  the  two  superior  maxillary 
bones.  The  anterior  portion  is  formed  by  cartilage.  The  above  named  bones 
and  cartilage  which  form  the  nasal  septum  are  covered  on  both  sides  by 
periosteum  and  mucous  membrane.  Immediately  after  the  nasopalatine  nerves 
emerge  from  the  anterior  palatine  foramen,  they  form  a  plexus  which  divides 
into  numerous  branches  (see  Figs.  81  and  82)  which  supply  the  periosteum 
and  gum  tissue  covering  the  lingual  plate  in  the  region  of  the  central  and 
lateral  incisors  and  as  far  distally  as  the  lingual  surface  of  the  cuspid.  The 
nasopalatine  nerve  is  smaller  than  the  anterior  palatine. 

Needle  Employed. — The  gum  tissue,  mucous  membrane  and  perios- 
teum, located  in  the  region  of  the  anterior  palatine  foramen,  is  very  sensi- 
tive, due  to  the  abundant  nerve  supply,  and  it  is  good  practice  to  make  a  pre- 
li^pnary  injection  with  a  very  fine,  sharp  needle,  such  as  needle  No.  7.  Follow- 
ing the  preliminary  injection,  needle  No.  3,  15  mm.  in  length,  and  24  gauge, 
is  employed  to  inject  the  solution  near  the  anterior  p^ilatine  foramen. 
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Technic  of  Injection. — After  preparing  the  tissue,  the  following  technic 
is  employed :  The  syringe  is  filled  with  one  mil  of  solution  and  the  prelim- 
inary needle  is  mounted  upon  the  syringe.  The  tissue  in  the  region  of  the 
anterior  palatine  foramen  is  quite  dense  and   is  richly  supplied  with  nerve 


Fig.    346. — Syringe    in    position    for    discharging   solution    at    anterior    palatine    foramen    for    blocking    naso- 
palatine nerves. 


fibers,  besides  the  nerve  plexus  located  in  this  immediate  region,  makes 
the  tissue  hypersensitive.  Extreme  care  should  be  taken  in  advancing  the 
small  sharp  needle  into  the  tissue  in  this  region  as  it  may  cause  the  patient 
unnecessary  pain.  After  the  needle  point  has  been  advanced  beneath  the  tissue 
surface,  inject  three  minims  of  solution,  and  after  waiting  two  minutes,  place 
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needle  No.  3  on  the  syringe.  Now  puncture  the  tissue  at  the  side  of  the 
median  line,  distal  to  the  rugae,  by  holding  the  barrel  of  the  syringe  in  the 
median  line  and  resting  upon  the  lower  central  incisors,  as  illustrated  in  Figs. 
346  and  347.  The  needle  is  now  carefully  advanced  from  i/4  to  1  cm.  upward 
and  backward  through  the  tissue  which  has  been  anesthetized  by  the  pre- 
liminary injection.  At  this  depth,  in  most  cases,  the  needle  will  come  in 
contact  with  the  periosteum  in  the  region  of  the  foramen.  (See  Fig.  348.) 
While  the  solution  is  being  injected,  the  needle  point  should  be  situated 
on  either  the  right  or  left  side   of   the  anterior  palatine   foramen.     If   the 


Fig.    347. — Position   of   syringe  while   advancing  the   needle   towards   the    anterior   palatine    foramen. 

needle  is  inserted  directly  into  the  median  line  and  advanced  upwards  and 
backwards,  there  is  some  possibility  of  it  entering  the  foramen  and  canal. 
Of  all  the  intraoral  nerve  blocking  injections,  this  is  the  most  sensitive  region 
in  which  to  insert  the  needle.  The  chair  should  be  elevated  and  the  patient 
placed  in  a  semisupine  position.  The  operator  should  stand  in  front  and  at 
the  side  of  his  patient.  The  patient's  head  should  be  tipped  backward  as 
far  as  possible  in  order  to  expose  the  area  of  injection.     (See  Fig.  349.) 

Injection  of  Solution. — Three  minims  of  the  solution  are  slowly  injected 
will)  tlio  ]jrcliiiiiiuify  iifedh;  which  anesthetizes  the  superficial  tissues.  After 
two  minutes  following  the  preliminary  injection,  insert  needle  No.  3  through 
the  anesthetized  tissue  as  above  described  and  inject  one-half  mil.  (See  Fig. 
349.)     In  some  cases  considerable  pressure  is  required  to  discharge  the  solu- 
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lion,  l)eeanse  the  tissues  in  tiiis  r('<>ii)ii  ;ire  wry  dense.  It  is  an  advantage  to 
move  the  syringe  slightly  ])a(d\  and  I'orlh  wliile  dis(diarging  the  solution. 
Precautions. — Do  not  advanee  the  needle  inlo  the  region  of  the  anterior 
palatine  foramen  with  foree,  because  this  will  cause  the  patient  unnecessary 
pain.  Never  insert  the  needle  to  a  greater  depth  than  one  centimeter.  The 
solution  should  he  injected  very  sloAvly  so  as  to  guard  against  inflicting  pain 
which  would  be  caused  by  rapid  distention  of  the  tissues.     . 


Fig.    348. — The    needle    point    located    near    the    anterior    palatine    foramen    while    block'ng    the    nasopalatine 

nerves. 


Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  following 
the  blocking  of  the  nasopalatine  nerves  as  they  emerge  from  the  anterior 
palatine  foramen  is  in  most  cases  not  to  exceed  one  minute.  The  solution  comes 
in  immediate  contact  with  the  nerves  and  very  little  time  is  required,  for  the 
solution  to  thoroughly  permeate  them.. 

Structures  Anesthetized. — The  structures  anesthetized  are  the  mucosa, 
lingual  gum  tissue  and  periosteum  which  covers  the  linguo-alveolar  plate  as 
far  distally  as  the  mesial  surface  of  the  cuspid  teeth.  The  operator  must 
remember  that  both  the  right  and  left  nasopalatine  nerves  pass  out  of  the 
anterior  palatine  foramen  and  imm,ediately  form  a  plexus  from  which  arise 
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numerous  branches.  By  depositing  the  solution  in  the  region  of  the  foramen, 
the  right  and  left  nasopalatine  nerves  and  their  branches  are  blocked.  '  The 
nasopalatine  nerves  must  be  anesthetized  for  the  extraction  of  the  upper 
central  and  lateral  incisor  teeth,  or  for  any  other  operation  which  involves 
the  lingual  tissues,  such  as  for  the  treatment  of  pyorrhea  alveolaris.  For 
dental  operations  which  involve  the  teeth  or  labial  structures  only,  it  is  not 
necessary  to  make  a  nasopalatine  injection. 

Blocking  the  Tissues  Lingually  to  the  Upper  Six  Anterior  Teeth, — As 
previously  stated,  the  right  and  left  nasopalatine  nerves  supply  the  gum  tis- 
sue and  periosteum  lingual  to  the  centrals  and  laterals.    The  terminal  branches 
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Fig.  3-19. — The  barrel  of  syringe  is  located  over  the  lower  incisor  teeth  while  discharging  the  solution  near 
the  anterior  palatine  foramen  for  blocking  the   nasopalatine  nerves. 

of  the  nasopalatine  overlap  the  terminal  branches  from  the  anterior  palatine 
on  the  lingual  side  of  the  upper  cuspid  tooth.  (See  Fig.  81.)  Therefore,  if 
the  cuspid  region  is  to  be  included  in  the  operation  with  the  central  and 
lateral  incisors,  it  is  not  only  necessary  to  block  the  right  and  left  nasopala- 
tine nerves  at  the  anterior  palatine  foramen  (see  Figs.  349,  350,  and  351), 
but  in  addition  block  the  communicating  branches  from  the  anterior  pala- 
tine nerve  on  the  lingual  side  of  the  cuspid  tooth.  (See  Figs.  344  and  345.) 
If  the  terminal  branches  of  the  anterior  palatine  nerve  are  not  blocked,  and 
an  attempt  is  made  to  extract  the  cuspid  tooth  the  lingual  beak  of  the  forceps 
would  cause  pain,  because  the  gum  tissue  and  periosteum  lingual  to  the  cuspid  is 
supplied  from  both  the  nasopalatine  and  anterior  palatine  nerves.     In  case 
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the  tissue  is  involved  lingual  to  the  centrals,  laterals  and  cuspid  teeth  on  botli 
sides  of  the  median  line,  it  is  necessary  to  make  three  injections,  namely,  (1) 
nasopalatine;  (2  and  3)  right  and  left  injections  lingual  to  the  apex  of  the 
cuspid  tooth.    Each  injection  requires  one-half  mil  of  solution. 


Fig.   350. — Median  section  of  wet  anatomical  specimen,   illustrating  the  following: 

1,  nasopalatine  nerve;  2,  needle  in  position  for  blocking  the  anterior  palatine  nerve  at  posterior 
palatine  foramen;  3,  nasopalatine  nerve  entering  anterior  palatine  canal;  4,  needle  in  position  for  blocking 
the  nasopalatine  nerve  at   the  anterior  ualatine  foramen;    5,   dorsum   of  tongue. 
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BLOCKING  THE  NASOPALATINE  NERVE  LINGUAL  TO  THE  CENTRAL 
AND  LATERAL  INCISOR  TEETH 

If  the  tissue  to  the  lingual  of  the  upper  central  and  lateral  incisors  is  to 
be  involved,  as,  for  example,  for  extraction,  the  needle  is  inserted  midway 
between  the  linguo-gingival  margin  and  apex  of  the  central  incisor.  The 
needle  is  now  advanced  upward  until  it  strikes  the  linguoalveolar  plate,  and 


rig.    351, — 1,    needle    in    position    for    blocking    the    nasopalatine    nerves    at    the    anterior    palatine    foramen; 
2,   needle   in   position   for  blocking  the   anterior  palatine   nerve   at   the   posterior   palaliiie   foramen. 
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three  minims  of  solution  are  slowly  injected.  The  needle  is  now  placed  parallel 
to  the  linguoalveolar  plate,  and  is  advanced  upward  until  it  strikes  the  hard 
palate.  (See  Figs.  344  and  352.)  The  amount  of  solution  injected  is  one-half 
mil,  and  the  approximate  depth  of  the  needle  is  one  centimeter. 


BLOCKING  THE  NERVE  SUPPLY  LINGUAL  TO  THE  CENTRAL  AND 
LATERAL  INCISORS  AND  CUSPID  TEETH  ON  ONE  SIDE  ONLY 

To  block  the  tissue  covering  the  linguoalveolar  plate  in  the  region  of  the 
central,  lateral,  and  cuspid  teeth,  two  injections  must  be  given.  Block  the 
nasopalatine  nerve  at  the  side  of  the  anterior  palatine  foramen  as  described 


Fig.    352. — Blocking    the    nasojialatine    nerve    on    one    siile    only,    lingual    to    central    or    lateral    incisor    teeth. 

(See    Fig.    344.) 

on  page  512;  also  block  the  terminal  or  overlapping  branches  from  the  ante- 
rior palatine  nerve,  using  the  following  technic:  The  sj^ringe  is  filled  Avith 
one  mil  of  solution,  and  needle  No.  4  is  inserted  into  the  gum  tissue  midway 
betAveen  the  linguo-gingival  margin  and  the  apex  of  the  cuspid  tooth,  holding 
the  syringe  across  the  median  line,  as  illustrated  in  Fig.  345.  The  needle  is 
advanced  upward  and  laterally  until  it  reaches  the  linguoalveolar  plate,  and 
three  minims  of  solution  injected.  Then  change  the  needle,  as  illustrated  in 
Fig.  475  until  it  is  parallel  to  the  linguoalveolar  plate.  (See  Fig.  343.)  Ad- 
vance the  needle  upward  until  it  strikes  the  hard  palate,  where  one-half  mil 
of  the  solution  is  injected.  (See  Fig.  344.)  This  injection  blocks  the  terminal 
or  communicating  branches  from  the  anterior  palatine  nerve. 
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BLOCKING  THE  UPPER  SIXTEEN  TEETH,  ALVEOLAR  PROCESS,  BUC- 
CAL AND  LABIAL  STRUCTURES  WITH  FOUR  INJECTIONS 

The  author  in  many  cases  advocates  the  blocking  of  the  upper  sixteen 
teeth,  alveolar  process,  buccal  and  labial  structures  by  two  posterior  superior 
dental  injections  and  two  intraosseous  injections.  These  four  injections 
are  necessary  to  produce  profound  anesthesia  of  the  upper  named  structures. 
The  technic  is  as  follows : 

1-2.  Blocking  the  Right  and  Left  Posterior  Superior  Dental  Nerves  in 
Conjunction  with  Two   Intraosseous   Injections. — These   nerve   branches   are 


Fig.  353. — Illustrates  the  anesthetizing  of  the  teeth  located  in  one-half  of  the  jaw,  by  a  combined 
intraosseous  injection  and  the  blocking  of  the  posterior  superior  dental  nerve.  The  dotted  line  situated 
around  area  No.  1  represents  the  region  that  is  anesthetized  by  blocking  the  posterior  superior  dental 
nerve.  The  area  which  is  indicated  by  No.  2  represents  the  part  that  is  anesthetized  by  injecting  the  solu- 
tion at  (x).     The  arrows  indicate  the  manner  in  which  anesthesia  is  secured. 

blocked  in  accordance  with  the  technic  given  on  page  416.  The  two  posterior 
superior  denial  injections  will  produce  anesthesia  as  far  anteriorly  as  the  region 
of  the  upper  first  molar.  Anesthesia  which  is  produced  by  these  two  injections 
will  meet  the  anesthesia  produced  by  the  two  intraosseous  injections,  as  given 
below,  in  the  region  of  the  upper  first  molar.  (See  Fig.  353.)  .  In  other  words, 
the  upper  first  molar  is  tlif  dixidiiig  line  between  tlie  posterior  superior  dental 
and  intraosseous  injections.  Tiierefore,  anesthesia  is  produced  in  th(!  region 
of  the  upper  first  molar  by  both  injections. 

3-4.  Right  and  Left  Intraosseous  Injections. — The  two  inli-aosseoiis  injec- 
tions are  now  made,  one  on  either  side  of  the  upper  jaw.     Each  injection  is 
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made  slightly  above  and  distal  to  the  apex  of  the  cuspid  tooth.  The  same 
general  principles  are  folloAved  here  as  given  on  page  438.  The  amount  of 
solution  required  for  each  intraosseous  injection  is  two  mils.  Anesthesia 
by  the  intraosseous  method  extends  as  far  distally  as  the  region  occupied 
by  the  upper  first  molar,  at  which  place  it  meets  the  anesthesia  produced  by 
blocking  the  posterior  superior  dental  nerve.  Anesthesia  from  the  tAVO 
intraosseous  injections,  will  meet  at  the  median  line.  (See  Fig.  354.) 
These    four    injections    are    all    that    are    necessary    for    producing    deep 


Fig.    354. — Area  which   is  anesthetized  by  an   intraosseous   injection   made    distal   to    the   apex   of   the   cuspid 
tooth.     The  arrows  indicate  the   passage   of  solution   in   the   middle  cancellous   plate   of   process. 


anesthesia  of  the  upper  sixteen  teeth  for  such  operations  as  pulp  removal, 
cavity  preparation,  shaping  the  crowns  for  bridge  abutments,  or  for  other 
operations  on  the  buccal  and  labial  structures,  which  do  not  involve  the  lingual 
structures.  If  the  teeth  are  to  be  extracted,  or  in  the  treatment  of  pyorrhea 
alveolaris,  which  involves  the  lingual  gum  tissue  and  periosteum,  then  block 
the  anterior  palatine  nerves  as  they  emerge  from  the  posterior  palatine  foram- 
ina (see  page  501  for  technic) ;  also  block  the  nasopalatine  nerves  as  they 
emerge  from  the  anterior  palatine  foramen.  (See  page  512  for  technic.)  The 
blocking  of  the  inner  loop  will  produce  anesthesia  of  the  lingual  struc- 
tures, such  as  gum  tissue,  periosteum,  etc. 
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Total  Quantity  of  Solution  Required  for  Blocking  the  Branches  of  the  Outer  Nerve  Loop 
by  Two  Deep  Block  and  Two  Intraosseous  Injections 

Eight  posterior  superior  dental  nerve   (for  technic  see  page  416) 2  mils 

Left  posterior  superior  dental  nerve   (for  technic  see  page  416) 2  mils 

Eight  intraosseus,  distally  to  apes  of  cuspid  (for  technic  see  Figs.  290  to  297) 2  mils 

Left  intraosseous,  distally  to  apex  of  cuspid  (for  technic  see  Figs.  290  to  297) 2  mils 

Total  quantity  for  blocking  outer  nerve  loop 8  mils 

Anesthesia  Produced. — Upper  sixteen  teeth,  alveolar  process,  buccal  and 
labial  structures  for  operations  not  involving  lingual  tissues. 

If  the  lingual  tissues  are  involved  in  the  operation  for  such  cases  as 
the  extraction  of  teeth  or  the  treatment  of  pj'orrhea  alveolaris,  etc.,  then 
block  the  branches  forming  the  inner  nerve  loops,  using  the  following  amount 
of  solution : 

Eight  anterior  palatine  nerve  (for  technic,  see  page  501) %  mil 

Left  anterior  palatine  nerve   (for  technic,  see  page  501) y^  mil 

Right  and  left  nasopalatine  nerves   (for  technic,  see  page  512) %  mil 

Total   quantity   for   blocking   inner   nerve   loop li/^  mils 

Total   quantity   for   blocking   outer   nerve   loop 8       mils 

Total  quantity  for  blocking  the  outer  and  inner  nerve  loops 9i/^  mils 


Fig.   355. — The  outlines  of  the  areas  blocked  by  three  inject i'.n^. 

1,  Posterior  superior  dental   injection;   2,  subperiosteal   jnfiltraiioii    injection;   3,   infraoibital   iiijcction- 
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BLOCKING  THE  UPPER  JAW  BY  A  RIGHT  AND  LEFT  SECOND  DIVI- 
SION INJECTION  BY  INTRAORAL  METHOD 

The  right  and  left  second  division  injections  produce  anesthesia  of  the 
upper  jaw  for  such  operations  as  the  extraction  of  the  upper  sixteen  teeth, 
alveolectomy,  antrum  operations,  removal  of  tumors,  cavity  preparation,  pulp 
removal — in  fact,  every  kind  of  a  surgical  operation  v\^hich  involves  those 
tissues  supplied  by  the  second  division  of  the  fifth  nerve.  Each  injection 
blocks  both  the  outer  and  inner  nerve  loops,  the  infraorbital  nerve  and  its 
terminal  branches.     The  amount  of  solution  required  is  as  follows: 

Kiglit  secoud.  division  of  fifth  nerve  (deep  block)    (for  teclinic  see  page  380) 4  mils 

Left  second  division  of  fifth  nerve   (deej)  block)    (for  tcchuic  see  page  380) 4  mils 

Total  quantity  of  solution  required  for  blocking  the  right  and  left  second  division  of 

fifth  nerve  by  intraoral   method - 8  mils 

It  will  be  noted  that  blocking  by  this  method  requires  less  solution  than 
by  the  other  methods  given  on  pages  522  and  523. 


CHAPTER  XXVI 

TECHNIC  FOR  BLOCKING  THE  THIRD  OR  MANDIBULAR 
DIVISION  OF  FIFTH  NERVE  AND  ITS  BRANCHES 

BLOCKING  THE  MANDIBULAR  OR  THIRD  DIVISION  OF  THE 
FIFTH  CRANIAL  NERVE  (EXTRAORAL) 

Topography  of  Anatomy. — The  reader  is  referred  to  Chapter  VII  for  a 
detailed  description  of  the  anatomy  of  the  nervus  mandibularis.  However, 
it  is  necessary  to  state  briefly  the  most  important  facts  with  reference  to 
this  nerve  trunk  and  the  osteology.  This  nerve  branch  is  the  largest  of  the 
three  divisions  of  the  fifth  cranial  nerve  (see  Figs.  48  and  51),  and  as  it  passes 
through  the  foramen  ovale  (see  Fig.  34)  it  assumes  the  shape  of  the  foramen 
and  varies  in  width  from  seven  to  twelve  millimeters.  (See  Figs.  40,  48,  52, 
53  and  60.) 

The  foramen  ovale  is  located  in  the  greater  wing  of  the  sphenoid  bone  and 
opens  downward  and  forward.  It  is  of  a  large  size  and  elongated  form,  giv- 
ing passage  to  the  mandibular  or  third  division  of  the  trigeminal  nerve,  and 
admits  the  accessory  meningeal  branch  of  the  middle  meningeal  artery.  (See 
Fig.  61.) 

After  this  large  nerve  passes  out  of  the  cranial  cavity  through  the  fora- 
men ovale  it  enters  the  infratemporal  fossa  and  passes  forward,  downward, 
and  slightly  laterally,  medial  to  the  external  pterygoid  muscle.  (See  Figs. 
49,  64  and  67.) 

After  this  nerve  passes  through  the  foramen  ovale  it  continues  forward 
for  an  approximate  distance  of  one  and  a  half  centimeters  before  it  takes 
a  downward  and  lateral  course. 

TECHNIC  FOR  BLOCKING  THE  THIRD   OR  MANDIBULAR  DIVISION 
OF  FIFTH  NERVE  BY  EXTRAORAL  METHOD 

Needles  Employed. — Two  needles  are  employed  for  blocking  the  third 
division  by  the  extraoral  route.  Needle  No.  7,  10  millimeters  in  length,  and 
27  gauge,  is  first  used  to  make  the  preliminary  injection  into  the  skin,  at  the 
point  marked  x  in  Fig.  357.  Needle  No.  8,  60  mm.  in  length,  and  20  gauge  is 
employed  for  the  final  injection.     (See  Fig.  177.) 

Technic  of  Injection. — First,  locate  the  sigmoid  notch,  which  is  situated 
below  the  zygoma  and  the  upper  portion  of  the  ascending  ramus  between  the 
coronoid  process  and  the  condyle  (see  Fig.  33),  by  placing  the  tip  of  the  index 
finger  on  the  skin  exterior  to  this  region.  With  the  index  finger  in  position, 
as  illustrated  in  Fig.  356,  have  the  patient  open  and  close  the  mouth,  which 
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will  greatlj^  assist  in  locating  the  sigmoid  notch.  However,  if  it  is  impossi- 
ble for  the  patient  to  open  and  close  his  mouth  without  experiencing  pain, 
the  operator  then  relies  on  pressure  alone  to  locate  this  region.  In  most  cases 
the  sigmoid  notch  is  easy  to  locate  by  first  palpating  the  condyle,  coronoid 
process,  the  lower  border  of  the  Z3^gomatic  arch,  and  the  upper  part  of  the 
ramus  which  forms  the  lower  border  of  the  sigmoid  notch.  When  pressure  is 
exerted  upon  the  skin  directly  over  the  region  of  the  sigmoid  notch,  a  depres- 
sion is  observed. 

After  the   sigmoid  notch   is  located,   then   draw  a  line   parallel   to   the 
lower  border  of  the  zygomatic  arch,  which  should  extend  from  the  anterior 


Fig.   356. — Locating  the   sigmoid   notch   with   tip   of   index   finger. 

or  free  border  of  the  condyle  to  the  coronoid  process  of  the  mandible.  An- 
other line  is  drawn  which  outlines  the  upper  border  of  the  ramus  along  the 
lower  border  of  the  sigmoid  notch.  This  curved  line  joins  the  horizontal  line, 
which  has  been  drawn  parallel  to  the  lower  surface  of  the  zygomatic  arch. 
If  this  is  done  correctly,  the  two  lines  will  form  a  semicircle.  (See  Fig.  357.) 
These  lines  can  be  made  by  a  dermographic  pencil  or  with  iodin.  The  initial 
puncture  of  the  skin  is  at  the  center  of  the  semicircle  indicated  by  X  in  Fig. 
357. 

Now  with  the  landmarks  correctly  outliiiod,  the  next  step  is  to  prepare 
the  skin  over  the  region,  by  scrubbing  with  soap  and  water,  followed  by  I/'IOOO 
bichloride  solution  or  tincture  of  iodin.     With  the  skin  properly  prepared, 
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make  a  preliminary  injeetio]i  iisiiig'  one  mil  of  solution.  Fig.  358  shows  llie 
preliminary  needle  in  the  skin.  Tlie  skin  is  grasped  between  the  index  finger 
and  thumli,  the  sharp  iieedle  is  carefully  inserted  beneath  the  surface  of  the 
skin,  and  5  minims  of  the  solution  injected.  After  waiting  one  half  minute 
the  needle  is  gradually  advanced  into  the  skin  and  subcutaneous  tissue,  in- 
jecting sloAvly  until  one  mil  of  the  solution  has  been  injected.  It  must  be 
remembered  that  the  skin  and  connective  tissue  are  extremely  sensitive  and 
the  preliminary  injection  will,  in  most  cases,  eliminate  all  pain  Avhich  Avould 
be  caused  with  the  regular  nerve  blocking  needle,  in  case  no  preliminary  in- 
jection was  made. 


.  Fig-  -^57. — Outline  showing  the  sigmoid  notch.  Straight  line  is  parallel  to  lower  surface  of  zygo- 
matic process.  Curved  line  outlines  the  upper  portion  of  ascending  ramus.  X  indicates  starting  point  of 
needle. 


After  the  elapse  of  three  minutes,  needle  No.  8,  which  is  60  mm.  in  length, 
is  used.  The  skin  is  punctured  with  the  needle  in  the  center  of  the  semi- 
circle, and  is  advanced  directly  inward  at  right  angles  to  the  surface  of  the 
skin.  (See  Fig.  359.)  The  needle  is  advanced  through  the  skin,  connective 
issue,  and  masseter  muscle,  the  operator  being  very  careful  to  hold  the  long 
axis  of  the  syringe  and  needle  at  right  angles  to  the  surface  of  the  skin. 
While  advancing  the  needle,  if  there  is  the  least  resistance  shown  by  the 
patient,  it  is  good  practice  to  inject  continuously  from  the  time  the  needle 
is  inserted  into  the  skin  until  the  region  of  the  third  division  is  reached.  In 
most  cases  it  will  be  found  that,  if  the  skin  and  connective  tissue  have  been  prop- 


528 


BLOCK   ANESTHESIA   AND   ALLIED    SUBJECTS 


erly  anesthetized  by  the  preliminary  injection,  there  will  be  little  or  no  pain  ex- 
perienced while  inserting  the  needle  to  the  proper  depth. 

Too  mneh  emphasis  cannot  be  placed  on  the  necessity  of  advancing  the 
needle  into  the  tissues  at  right  angles  to  the  surface  of  the  skin.  This  will  be 
found  much  easier  than  to  advance  the  needle  inward  at  any  other  angle. 
(See  Figs.  360,  361  and  362.)  By  advancing  the  needle  inward  at  right  angles 
to  the  surface  of  the  skin,  the  third  or  mandibular  division  is  reached  at  a 
point  approximately  one  centimeter  anterior-inferior  to  the  foramen  ovale. 
So  far  as  practical  purposes  are  concerned,  it  makes  no  difference  whether 
the  solution  is  injected  into  the  nerve  trunk  as  it  emerges  from  the  foramen. 


Fig.    358. — Preliminar}'    injection   into    the   skin   prior   to   inserting   needle   for   blocking   the   third   or   mandib- 
ular  division. 

or  is  injected  at  a  point  one  centimeter  anterior-inferior  to  the  foramen  ovale. 
The  same  nerve  branch  is  blocked,  and  the  object  of  blocking  it  anterior  to 
the  foramen  is  that  it  makes  the  technic  much  easier  by  inserting  the  needle 
at  right  angles  to  the  skin  surface  than  to  carry  the  needle  backwards  at  an 
acute  angle  with  the  skin  surface.  (See  Figs.  363  and  364.)  If  this  technic  is 
employed,  the  operator  will  find  it  much  easier  and  will  meet  with  fewer 
failures  than  if  he  attempted  to  locate  the  foramen  ovale,  which  would  neces- 
sitate inserting  the  needle  backward  at  an  acute  angle  to  the  skin. 

Injection  of  Solution. — Tlic  amount  of  solution  required  for  the  prelimi- 
nary injection  into  the  skin  and  connective  tissue  is  one  mil.  Three  minutes 
should  elapse  following  the  preliminary  injection  before  the  regular  nerve 
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blocking  needle  is  emplo.yed.  The  ]i.yp<)dei-niic  syringe  is  filled  with  foiii'  mils 
of  the  solution.  The  amount  injected  Avhile  the  needle  is  being  avanced  through 
the  tissue,  is  one  mil,  while  the  remaining  amount,  which  is  three  mils,  is  in- 
jected into  the  region  of  the  third  or  mandibular  division. 

Precautions. — The  precautions  that  should  be  taken  in  the  execution  of 
the  technic  for  blocking  the  third  or  mandibular  nerve  trunk  are  as  follows : 
Care  should  be  taken  in  outlining  the  bony  landmarks,  which  enclose  the 
region  of  the  sigmoid  notch.  If  this  is  not  done  correctly,  the  needle  may 
not  be  inserted  at  the  proper  location.  In  case  of  an  infection  or  extreme 
inflammation,  the  opening  of  the  mouth  may  cause  considerable  pain  to  the 


Fig.    359. — Starting-  tlie    needle   for   blocking  the    third    or   mandibular   division. 


patient,  then  the  operator  must  exercise  care  in  locating  the  region  of  the 
sigmoid  notch  by  palpation.  Ahvays  inject  one  mil  of  solution  into  the  skin 
and  subcutaneous  connective  tissue  to  eliminate  the  pain  produced  by  the 
regular  nerve  blocking  needle.  The  needle  should  be  advanced  into  the  region 
of  the  nerve  trunk  at  a  right  angle  to  the  surface  of  the  skin.  The  average 
depth  to  which  the  needle  is  inserted  is  four  centimeters.  However,  the 
depth  of  the  needle  depends  upon  the  size  of  the  patient's  head,  thickness  of 
the  skin,  connective  and  adipose  tissues  through  which  the  needle  must  pass. 
Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  will  vary 
from  fifteen  to  twenty-five  minutes.  It  must  be  remembered  that  the  diameter 
of  this  nerve  at  the  point  of  blocking  will  vary  from  7  to  12  mm.,  and  is  sur- 
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rounded  by  connective  tissue  and  epineurium,  and  a  sufficient  length  of  time  must 
elapse,  after  the  solution  is  deposited,  to  allow  it  to  permeate  the  epineurium 
and  the  nerve  fibers.  The  rules  governing-  the  time  for  anesthesia  depend 
upon  the  four  factors  given  on  page  196.  The  efforts  of  many  operators  have 
failed  with  this  injection,  because  they  attempted  to  operate  before  allowing 
the  anesthetic  solution  time  to  thoroughly  permeate  the  nerve  and  produce 
profound  anesthesia. 

Structures  Anesthetized. — Anesthesia  is  produced  in  all  nerve  branches 
arising  from  the  third  division  anterior  to  the  point  of  injection.  The  prin- 
cipal branches  anesthetized  include  the  inferior  dental,  lingual,  auriculo-tem- 


Fig.    360. — Needle    in   position   while    injecting   the    solution    for    blocking  -the    third    or  -mandibular    division. 


poral,  and  long  buccal.  The  tissues  anesthetized  are  the  greater  part  of  the 
lower  jaw,  the  teeth  on  the  corresponding  side  as  far  anteriorlj^  as  the  cuspid, 
the  buccal  periosteum,  gum  tissue  and  mucosa,  a  portion  of  the  cheek  and 
skin,  the  mucosa  located  in  the  floor  of  the  mouth,  anterior  tAVO-thirds  of  the 
tongue,  lingual  gum  tissue,  and  periosteum. 

Blocking'  the  Interlacing  or  Overlapping  Branches. — If  it  is  desired  to 
block  tlie  fill  ire  lower  JMW,  llic  lliii-d  or  iiiaiidibiilar  division  is  blocked  on 
the  opposite  siflc  The  nerve  branches  on  the  right  and  left  sides  overlap  in 
the  region  of  median  line.  ]f  the  operation  extends  near  the  median  line,  it  is 
then  necessary  to  block  the  terminal  l)ranches  from  the  opposite  side  at  the 
mental  foramen,  and  on  the  lingual  side  of  tliis  region,  or  l)lock  the  inferior 
dentolingual.    In  case  U\c  third  or  mandibular  division  is  l)lf)ck('(l  foi-  a  major 


m.OCKING    INFERIOR    DENTO-T.TNGTTATi    NERVES 


531 


oral  operation  involving  the  lower  boi'der  of  the  niaiidihlc,  it  is  necessary  to 
block  the  cervical  plexns,  either  at  the  posterior  margin  of  the  sternocleido- 
mastoid muscle  (see  Figs.  532  and  533)  or  anesthetize  the  terminal  branches 
of  the  cervical  plexus  along  the  lower  border  of  the  mandible  by  the  regional 
method.     (See  Fig.  408.) 

Indications  for  Blocking'  the  Third  or  Mandibular  Division  by  the  Extra- 
oral  Method. — The  extraoral  method  of  blocking  the  third  or  mandibular  divi- 
sion of  the  fifth  cranial  nerve  is  of  great  advantage  in  operating  for  such 
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Fig.   361. — Position  of  needle  while  injecting  the  solution  near  the  foramen   ovale  for  blocking  the  third   or 

mandibular   division. 

pathological  conditions  as  fractures,  gunshot  wounds,  cysts,  impacted  third 
molars,  or  for  any  other  case  where  infection  is  present  within  the  oral  cavity. 
These  injections  proved  of  inestimable  value  in  the  recent  war.  Many  of  the 
Avounded  soldiers,  who  sustained  facial  and  jaw  injuries,  were  blocked,  which 
eliminated  postoperative  complications,  such  as  nausea,  and  pneumonia  oc- 
curring from  ether  or  chloroform. 


BLOCKING  THE  INFERIOR  DENTO-LINGUAL  NERVES  BY  THE 
INTRAORAL  METHOD 

Topography  of  Anatomy. — The  reader  is  referred  to  Chapter  VII  for  a 
detailed  description  of  the  inferior  dental  and  lingual  nerve  branches.  At 
this  time  a  summary  will  be  given. 


532 


BT.OCK   ANESTHESIA   AND    ALTJED    SUBJECTS 


Fig.    362. — Needle   inserted    through    sigmoid    notch    and    in    region    of   third   or   niandiijular    division. 

1,  Sensory  root  of  trigeminal  nerve;  2,  semilunar  (Gasserian)  ganglion;  3,  superior  orbital  (sphe- 
noidal; fissure;  4,  oijhlhalmic  division  of  trigeminal  nerve;  5,  foramen  rotundum;  6,  infraorbital  nerve; 
7,  posterior  superior  dental  nerve;  8,  foramen  ovale;  9,  long  buccal  nerve;  10,  mandibular  nerve;  11  and 
12,  inferior  dental  nerve. 
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The  inferior  dental  and  lingual  nerves  are  derived  from  the  third  or 
mandibular  division  and  are  its  terminal  branches.  In  most  cases  the  infe- 
rior dental  is  slightly  larger  than  the  lingual  nerve.  However,  the  author 
has  found  the  lingual  nerve  to  be  the  larger  in  two  of  the  specimens  which 
he  has  dissected. 

The  inferior  dental  nerve  emerges  from  beneath  the  inferior  border  of 
the  external  pterygoid  muscle  and  passes  dowmvard  and  anteriorly  to  the 


Fig  363. — Needle   point    1    cm.   anterior   and   inferior   to   foramen   ovale   for   blocking   third    or    mandib- 
ular  diifision. 

1,   Foramen  ovale;   2,  posterior  part  of  nasal   septum. 

pterygo-mandibular  region,  located  between  the  inner  aspect  of  the  ascend- 
ing ramus,  and  the  lateral  aspect  of  the  sphenomandibular  ligament  and  the 
internal  pterygoid  muscle.  (See  Figs.  48,  65,  67,  88,  120,  125,  and  368.) 
After  the  inferior  dental  arises  from  the  third  or  mandibular  division  its 
direction  is  forward,  downward  and  lateral.  (See  Figs.  67-95  and  96.)  This 
nerve  enters  the  opening  of  the  inferior  dental  canal,  (see  Fig.  105)  which 
is  situated  approximately  2  cm.  beneath  the  lower  part  of  the  sigmoid  notch 
and  midway  between  the  posterior  and  anterior  border  of  the  ascending  ra- 
mus of  the  mandible.     (See  Figs.  94  and  104.)     A  spicule  of  bone  is  located 
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anterior  to  the  beginning  of  the  inferior  dental  canal  (see  Fig.  103).  The 
inferior  dental  nerve  passes  downward  and  forward  in  the  canal,  giving  off 
small  branches  supplying  the  teeth,  alveolar  process,  a  portion  of  the  lower 
jaw  bone,  buccal  periosteum,  gum  tissue,  and  a  portion  of  the  mucous  mem- 
brane of  the  cheek  (see  Fig.  69).  It  divides  into  the  incisive  and  mental" 
branches,  when  it  reaches  the  region  of  the  mental  foramen.  The  incisive 
nerve  continues  in  the  inferior  dental  canal  supplying  the  cuspid,  lateral,  and 
central  incisors.  The  mental  nerve  emerges  from  the  body  of  the  mandible 
through  the  mental  foramen,  dividing  into  the  anterior  and  posterior  rami.  These 


Fig.  364. — Relation  of  needle  to  foramen  ovale,  sphenoid  bone,  and  zygomatic  process  for  block 
ing  the  third  or  mandibular  division. 

1,  Anterior  palatine  foramen;   2,   posterior  palatine  foramina;    3,   foramen   ovale. 

two  branches  supply  the  lingual  structures  in  the  region  of  the  bicuspid  teeth; 
also  the  buccal  mucosa  and  a  portion  of  the  cheek  (see  Figs.  107  and  111.) 

As  has  been  stated,  the  lingual  nerve  is  a  branch  of  the  third  or  mandib- 
ular division.  It  passes  d(n\anvard,  forward  and  laterally  (see  Figs.  42,  67, 
125  and  367j  and  is  situated  anterior  to  the  inferior  dental  nerve;  as  it  passes 
in  the  direction  given,  the  two  nerves  separate.  The  lingual  nerve  enters  the 
pterygomandibular  region  on  a  level  of  1  cm.  above  the  occlusal  plane  of  the 
lower  teeth.  It  is  located  a])])roximately  1  '-in.  Miilcvior  ;iiid  medial  to  the 
inferior  dental  nerve.  (See  Fig.  125.)  This  IcncI  is  sliown  on  cross  section  at 
a  point  2  or  3  mm.  above  the  opening-  of  the  inrcrioi'  denial  canal  in  Fig.  105. 
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The  lingual  nerve  at  this  level  is  located  5  to  7  mm.  medial  and  slightly  pos- 
terior to  the  inner  oblique  line  of  the  ascending  ramus.  The  direction  of  this 
nerve,  after  it  leaves  this  level,  is  downward,  anteriorly,  and  slightly  lateral 
(see  Fig.  88)  until  it  reaches  the  inner  plate  of  the  alveolar  process,  lingual 


Fig.  365. — 1,  Needle  in  position  for  blocking  the  third  division  of  the  fifth  nerve,  (extraoral) ;  2, 
needle  in  position  for  blocking  the  second  division  of  the  fifth  nerve,  (extraoral);  3,  mental  nerve;  4, 
mental   foramen. 
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to  the  lower  third  molar  (see  Figs.  94  and  106).  During  the  author's  dis- 
sections he  has  found  this  nerve  in  several  cases  to  be  in  contact  with  the 
periosteum  covering  the  region  of  the  apical  third  of  the  lower  third  molar. 
Care  should  be  exercised  not  to  injure  the  nerve  while  operating  for  the  re- 


iMg.    300. — X-ray    illustrating    needle    in    position    for   blocking    the    third    or    mandibular    division    by    extra- 
oral   mctiiod. 


moval  of  an  impacted  third  molar,  especially  if  the  tooth  is  lingually  inclined 
(see  Fig.  04 j.  J'^rmn  this  point  the  nerve  courses  forward  beneath  the  mucous 
membrane  of  1h<'  llooi-  ol'  the  moiilh  in  1he  inloi'val  ])etween  the  hyoglossus 
and  mylohyoid  muscles,  and  bcjieath  llx'  diict  of  the  submaxillary  gland. 
(See  Figs.  99  and  100.)     It  follows  a  course  almost  parallel  to  the  inner  lingual 
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plate  of  bone  covering  the  lower  second  and  third  molars.  Reaching  the 
region  mesial  to  the  lower  first  molar,  it  courses  across  the  floor  of  the  mouth 
to  the  side  of  the  tongue  (see  Figs.  99  and  100),  where  it  divides  into  other 
branches  which  continue  anteriorly  along  the  lingual  gum  tissue  and  perios- 
teum in  the  region  of  the  teeth  anterior  to  the  first  molar.  The  lingual  branches 


Fig.   367. — Illustrating  the   outline   of  mandible   and    nerve   supply. 

1,    Foramen   ovale;    2,   mandibular   nerve;    3,    lingual   nerve;    4,    long   buccal;    5,    inferior    dental    fora- 
men;  6,  inferior  dental  nerve;   7,  mental  foramen;   8,  mental  nerves  and  9,  incisive  nerves. 

cross  the  floor  of  the  mouth  supplying  the  anterior  two-thirds  of  the  tongue. 
(See  Figs.  60  and  101.) 

Needle  Employed. — The  needle  employed  for  blocking  the  inferior  dento- 
lingual  nerves  is  No.  2,  23  gauge,  and  30  mm.  in  length  (see  Fig.  177).     A 
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needle  less  than  23  gauge  is  easily  bent  or  broken  for  this  injection.  When 
all  factors  are  carefully  considered,  a  straight,  23  gauge  needle  is  best  adapted 
to  this  injection.  It  is  in  some  cases  difficult  to  detect  the  periosteum  in  the 
region  of  the  inferior  dental  foramen  with  a  smaller  needle.  A  tine  needle  is 
very  easily  bent  in  the  tissue,  and  if  this  occurs,  the  solution  may  not  be  in- 
jected  near   the    nerve   branch.      This   may   result   in   partial    anesthesia    or 


Fig.   368. — Dissected   wet  anatomic   siiecimen   showing  the   following   structures: 

1,  Inferior  dental  foramen;  2,  inferior  dental  vein  (cut);  3,  inferior  dental  nerve;  4,  inferior  den- 
tal artery;  5,  6,  7,  inental  nerves;  8,  buccal  gingival  margins;  9,  incisive  nerves;  10,  mental  foramen:  11, 
superior  labial  nerve;  12,  facial  branches  of  infraorbital  nerve;  13,  infraorbital  forainen;  14,  inferior 
palpebral;    15,    lateral    nasal;    K.,    buccal    gingival    margins. 


failure,  or  the  solution   may  Ix-   injected  into  the  sphenomaxillary  ligament 
or  the  inlei'iuil  ptei'ygoid  iniisde  which  will  cause  postoperative  pain. 

Technic  of  Injection — Right  Side. — The  mucous  membrane  is  carefully 
dried  by  using  the  swab  shown  in  Fig.  369,  after  which  the  germicidal  solu- 
tion is  applied  to  an  area  of  3  cni.  in  (llninelcr  (see  Fig.  370).  After  the 
mucosa  has  been  carefully  prepared,  care  should  be  taken  not  to  allow  the 
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area  to  become  contaminated  with  miicns  or  saliva.  The  area  prepared  for 
the  needle  should  extend  over  the  ascending  ramus,  and  as  far  downward  and 
anteriorly  as  the  lower  third  molar  on  both  the  buccal  and  lingual  sides.  It  is 
also  good  practice  to  apply  the  germicidal  solution  over  the  crowns  of  the 
second  and  third  molars. 

The  patient  is  placed  in  a  semisupine  position  with  the  operator  in  front 
and  at  the  side  of  the  chair.  The  patient's  mouth  should  be  open  as  widely 
as  possible,  and  the  ascending  ramus  of  the  mandible  located  Avith  the  index 
tinger.     (See  Figs.  371,  372  and  373.)     With  this  finger  palpate  the  ascending 


Fig.    369. — Drying   nuicuus    lucinljrane    prior   to   applying   germicidal   solution. 


ramus,  carefully  locating  the  internal  and  external  oblique  lines,  and  the 
retromolar  triangle.  While  palpating  these  bony  landmarks  the  index  finger 
should  be  located  over  the  occlusal  plane  of  the  lower  teeth  on  the  same  side. 
(See  Figs.  373  and  390.)  The  anterior  portion  of  the  ascending  ramus  dif- 
fers in  Avidth  in  different  individuals.  In  some  patients  it  is  quite  thin, 
in  others  it  is  very  thick.  Also  in  some  individuals  the  inner  oblique  line  is 
almost  missing,  Avhile  with  others  it  is  prominent.  A  triangular  shaped  area, 
which  is  formed  by  the  external  and  internal  oblique  lines,  is  known  as  the 
retromolar  triangle ;  with  most  individuals  it  is  concave,  Avhile  there  are  some 
cases  in  which  the  ascending  ramus  is  entirely  flat  or  convex.  (See  Fig.  372.) 
Great  care  should  be  taken  not  to  mistake  the  dense  connective  tissue  which 
covers  the  anterior  surface  of  the  masseter  muscle  for  the  ascending  ramus. 
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If  there  is  any  doubt  as  to  the  structures  palpated,  have  the  patient  open 
and  close  the  mouth  slightly,  while  the  tip  of  the  index  finger  exerts  pressure 
upon  the  part.  If  the  connective  tissue  and  anterior  border  of  the  masseter 
muscle  are  very  prominent,  or  should  extend  anteriorly  to  the  external  oblique 
line,  and  it  is  these  structures  that  are  being  palpated,  it  can  be  detected 
when  the  patient  opens  and  closes  the  mouth,  as  the  resistance  will  change. 
Whereas,  if  the  index  finger  is  in  contact  with  the  ascending  ramus,  the  resist- 
ance will  remain  the  same.  The  author  has  been  advised  by  several  operators 
that  they  have  mistaken  the  anterior  surface  of  the  masseter  muscle  for  the 


Fig.    370.- — Applying    the 


germicidal    solution   after   the    surface    of    mucosa    is    dried    and    prior   to    inserting 
needle. 


external  oblique  line,  and  as  a  result  have  inserted  the  needle  exterior  to  the 
ascending  ramus,  with  failure. 

It  should  be  borne  in  mind  that  the  retromolar  triangle  situated  be- 
tween the  external  and  internal  oblique  lines,  with  the  apex  upward  and  base 
downward,  is  in  most  cases  concave,  and  that  the  width  of  bone  in  this  region 
varies  in  thickness  with  different  individuals. 

Some  operators  are  1(jo  liasty  in  star"tii]g  tlie  needle,  and  as  a  result  many 
times  imperfect  anostliesia  or  failure  ensues.  Ample  time  should  be  given 
to  locate  the  bony  landmarks  l^efore  proceeding  with  the  injection.  After 
the  above  named  landmarks  have  been  carefully  located  with  the  palm  side  of 
the  index  finger  resting  upon  the  occlusal  plane  of  the  lower  teeth,  the  dorsal 
surface  of  the  index  finger  is  turned  toward  the  median  line  with  the  radial 
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side  resting  upon  the  occlusal  plane  of  the  lower  teeth.  (See  Fig.  374.)  Next, 
extend  the  tip  of  the  index  finger  laterally  3  or  4  mm.  in  order  to  retract  the 
mucous  membrane,  thus  making  it  tense  over  the  internal  oblique  line,  which 
also  gives  ample  room  for  the  needle  to  pass  the  end  of  the  finger  nail. 

The  average  width  of  the  index  finger  at  the  joint  between  the  sec- 
ond and  third  phalanges  is  approximately  2  cm.  This  is  easily  observed 
by  placing  the  index  finger  between  two  flat  surfaces  and  measuring  the  dis- 
tance between  them.     If  the  index  finger  is  2  cm.  in  width,  then  the  needle 


Fig.    371. — Position    of    index    finger    for    locating    the    external    and    internal    oblique    lines    and    retromolar 

fossa   of  ascending  ramus. 


is  passed  into  the  tissue  at  the  middle  and  end  of  the  finger  nail  (see  Figs. 
375,  376  and  377)  while  the  radial  side  of  the  index  finger  is  resting  upon  the 
occlusal  plane  of  the  lower  teeth.  In  case  the  index  finger  is  found  to  be  less 
than  2  cm.  in  width,  the  initial  puncture  is  made  above  the  middle  of  the 
end  of  the  finger  nail,  and  if  it  is  found  to  be  wider  than  2  cm.  it  is  made  below 
the  middle  of  the  finger  nail.  This  serves  as  an  excellent  guide  in  inserting 
the  needle  into  the  desired  location,  and  at  the  proper  level  for  blocking  the 
inferior  dental  lingual  nerves.  Great  emphasis  must  be  placed  upon  this 
important  part  of  the  technic  because  it  is  necessary  to  start  the  needle  in 
the  tissue  at  the  proper  level  or  failure  will  occur. 
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With  the  radial  side  of  the  index  finger  resting  upon  the  occlusal  plane 
of  the  lower  teeth  (see  Figs.  375  and  376)  and  the  finger  tip  resting  directly 
over  the  retromolar  triangle,  with  the  finger  nail  directly  over  the  internal 
oblique  line,  the  cheek  is  drawn  laterally,  the  tongue  is  depressed  in  order 


Fig.    ill. — Locating   the    cxtunial    and    internal    oljliquc   lines   and    retromolar    fossa   with    tip    of   index 
finger. 

1,  External  oblif|ue  line;  2,  retromolar  triangle;  3,  internal  oblique  line;  4,  lingual  nerve;  5,  cross  sec- 
tion internal  pterygoid  muscle;  6,  inferior  dental   nerve;   7,  cross  section   of   ramus   of  mandible. 


to  tlioroiiiilily  cxposf  llif  ni-fn  lo  rccfix'e  llic  iieedlc  fsee  Fig.  377).  The  syr- 
inge is  filled  with  two  jiikI  w  \\:\\\  iniis  of  solution  with  the  23  gauge,  30  mm. 
needle,  monntfrl   upon   i1,  rinrl    is  lifid   in   llie   hand  lik'c  a  pen  while  writing. 
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It  is  held  in  tlie  ri<^li1  liaud  to  make  tlie  injection  on  lli(>  right  side  of  tlie 
jaw.  If  the  injection  is  on  tlie  left  side,  hold  the  syring-e  in  left  hand  and  the 
various  landmarks  are  located  with  the  right  index  finger  (see  Figs.  391  and 
392),  and  after  the  initial  ]ninctnre  is  made  the  syringe  is  changed  from  the 
left  to  the  right  hand. 

Three  Positions  of  Syringe  for  Blocking-  the  Inferior  Dento-Lingual 
Nerves. — There  are  three  positions  advocated  by  the  author  for  blocking  the 
inferior  dento-lingual  nerves,  and  these  different  jDOsitions  are  based  on  anat- 
omy.    The  object  of  this  is  to  verify  the  technic  step  by  step  as  the  needle  is 


Fig.    373. — Locating    the    external    and    internal    oblique    lines    and    retromolar    fossa    with    tip    of    left    index 
finger  on  right  side.     Palm  of  finger  is  resting  upon  the  occlusal  surfaces  of   lower   teeth. 

advanced  into  the  tissue,  so  that  the  location  of  the  point  of  the  needle  is 
knoAvn  at  all  times,  and  as  a  result  the  solution  is  injected  in  contact  with 
the  inferior  dental  and  lingual  branches,  resulting  in  rapid  profound  anes- 
thesia. 

First  Position  of  Syringe. — In  Position  1  the  syringe  is  held  in  the  hand 
pen  fashion,  and  the  barrel  is  resting  on  the  occlusal  surface  between  the  cus- 
pid and  first  bicuspid  teeth  on  the  opposite  side  of  lower  jaw.  (See  Figs.  375, 
376,  377,  and  378.)  The  radial  side  of  the  index  finger  should  rest  on  the  occlu- 
sal surface  of  the  lower  teeth  at  this  time.  The  needle  is  forced  through  the 
mucosa  backward  and  slightly  laterally  at  the  middle  of  the  finger  nail  until 
the  internal  oblique  line  is  reached;  the  average  depth  of  the  needle  is  5 
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mm.  (see  Fig.  379).  When  the  point  of  the  needle  has  reached  the  perios- 
teum covering-  the  internal  oblique  line  (see  Fig.  378),  withdraw  the  index 
finger  from  its  original  position  and  distend  the  cheek,  which  will  expose 
the  area  of  insertion,  and  the  operator  will  have  a  clear  view  of  the  parts  (see 
Fig.  377).  The  object  of  striking  the  inner  oblique  line  is  to  prove  that  the 
needle  is  proceeding  in  the  proper  direction,  and  that  it  is  not  located  in  the 
soft  tissues  medially  to  the  internal  oblique  line. 

Second  Position  of  Syringe. — The  syringe  is  extended  across  the  median 


Fig.  374. — Radial  side  of  index  finger  resting  upon  occlusal  surfaces  of  lower  teeth.  Tip  of  finger 
resting  over  retromolar  fossa;  end  of  finger  nail  over  internal  oblique  line  with  dorsal  surface  turned  to- 
wards median   line. 


line  to  the  opposite  side  of  the  arch  on  the  same  side  of  injection.  (See  Figs. 
380,  381,  382,  and  383.)  Caution  must  be  exercised  not  to  force  the  needle 
beneath  the  periosteum  covering  the  internal  oblique  line,  because  if  this 
is  done  the  periosteum  Avill  ]>ind  the  needle  to  the  inner  oblique  line  and 
prevent  the  carrying  out  of  the  desired  technic  in  Position  3.  Fig.  399  shows 
the  needle  which  has  been  forced  below  the  periosteum  and  what  has  hap- 
pened. In  Position  1  it  was  stated  that  the  approximate  depth  of  the  needle 
from  the  starting  point  to  the  periosteum  covering  the  internal  oblique 
line  was  5  mm.     (See  Fig.  376.)     With  the  syringe  in  Position  2  the  needle  is 
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forced  backward  and  medially  aiiotlici'  5  mm.,  which  makes  a  total  depth  oi'  1 
em.  At  this  time  the  point  of  the  needle  should  be  in  the  immediate  region  of 
the  lingual  nerve  (see  Figs.  382  and  383),  The  object  of  carrying  the  syringe 
outside  the  arch  on  the  same  side  of  injection  from  Position  1,  is  to  direct  the 
needle  toward  the  lingual  nerve.  The  lingual  nerve  is  located  approximately  10 
mm.  from  the  needle  puncture  in  the  mucous  membrane,  also  approximately 
5  to  7  mm.  mesial  and  posterior  to  the  internal  oblique  line,  and  approxi- 
mately 1  cm.  anterior  and  medial  to  the  inferior  dental  nerve.     (See  Fig.  379.) 


Fig.   375. — Illustrating  the  first  position  of  syringe   for  blocking  the    inferior  dental-lingual   nerves   on    right 
side.     The  point  of  needle  is  in.  contact  with  the  periosteum  covering  internal  oblique  line. 


While  the  syringe  is  in  Position  2,  one-half  mil  of  solution  is  slowly  injected  into 
the  region  of  the  lingual  nerve.  If  the  needle  is  extended  backward  from  the 
lingual  nerve  without  changing  its  direction  to  Position  3,  as  given  below,  the 
needle  will  enter  the  sphenomaxillary  ligament,  or  the  internal  pterygoid  muscle, 
or  both  of  these  structures,  as  is  illustrated  in  Fig.  397.  To  avoid  this 
very  common  occurrence,  the  direction  of  the  needle  is  changed  to  the  third 
position  as  sho"^m  in  Figs.  386  and  387. 

Third  Position  of  Syringe. — The  syringe  is  now  changed  from  Position  2, 
(shown  in  Figs.  382  and  383)  to  Position  3  (shown  in  Figs.  384,  385,  386  and 
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387).  This  is  accomplislied  by  extending  the  syringe  to  the  opposite  side,  and 
the  distance  which  it  is  advanced  across  the  median  line  depends  on  the 
divergence  of  the  two  ascending  rami.  The  two  rami  diflev  in  various  indi- 
viduals as  to  the  amount  of  divergence  from  their  anterior-posterior  aspect. 
After  injecting  the  lingual  nerve,  the  needle  is  then  advanced  approximately 
one  centimeter  backward  and  laterally  to  region  of  the  inferior  dental  nerve. 


Fig.  376. — Wet  specimen  illustrating  first  position  of  syringe  for  blocking  the  inferior  dental-lingual 
nerves  on  right  side.  The  point  of  needle  is  in  contact  with  the  periosteum  covering  t'le  internal  oblique 
line. 

1,  External  oblicjue  line;  2,  retroinolar  triangle;  3,  internal  oblique  line;  4,  lingual  nerve;  5,  cross 
section   of  internal   pterygoid   muscle;    6,   inferior   denial    nerve;    7,   cross   section   of   ramus   of   mandible. 

(See  Figs.  386  and  387.)  It  is  advisable  that  the  point  of  the  needle  be  in 
contact  with  the  periosteum  in  the  region  of  the  inferior  dental  foramen  at 
the  time  the  solution  is  being  injected  to  block  the  inferior  dental  nerve. 

It  can  be  said  that  in  mo.st  cases  the  barrel  of  the  syringe  is  in  contact 
with  the  surfaces  of  the  lower  teeth  between  the  median  line  and  cuspid  while 
the  .solution  is  being  injected.    (See  Figs.  384  and  386.)     In  some  cases,  how- 
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ever,  the  barrel  of  tlie  syi'inge  assiiinos  the  same  position,  as  described  above, 
under  first  position  of  syringe.  The  writer  wishes  to  emphasize  this  particular 
phase  of  the  technic,  so  the  operator  will  avoid  infiltrating  the  sphenomaxillary 
ligament  and  internal  pterj^goid  muscle.  If  the  barrel  of  the  syringe  is  not 
located  far  enough  laterally  on  the  opposite  side  of  injection  to  direct  the 
needle  backward  and  laterally  as  is  illustrated  in  Fig.  386,  the  needle  point 
will  not  be  in  contact  with  the  periosteum  of  the  ascending  ramus  in  the  im- 
mediate region  of  the  inferior  dental  canal  and  nerve.  This  one  mistake  has 
been  the  cause  of  hundreds  of  patients  suffering  postoperative  pain  from  the 


Fig.  377. — Illustrating  first  position  of  syringe  for  blocking  the  inferior  dental-lingual  nerves.  Ap- 
proximate depth  of  needle  is  S  millimeters.  Point  of  needle  in  contact  with  the  periosteum  covering  in- 
fernal  oblique   line.      (See   Fig.    376.) 


solution  which  was  not  injected  properly,  and  the  writer  is  positive  that  if 
the  technic  is  followed,  as  here  given,  little,  if  any,  postoperative  pain  will  be 
experienced  from  this  cause.  The  operator  may  feel  sure  that  the  needle  is 
not  located  in  the  sphenomandibular  ligament  or  the  internal  pterygoid  muscle 
when  he  detects  that  the  needle  point  is  in  contact  with  the  periosteum,  as  is 
illustrated  in  Fig.  386.  With  the  needle  in  this  position  the  point  is  located 
from  seven  to  ten  millimeters  to  the  lateral  of  the  sphenomandibular  ligament 
and  internal  pterygoid  muscle,  and  when  the  solution  is  injected,  very  little 
will  permeate  these  structures.  The  lateral  surface  of  the  sphenomandib- 
ular  ligament,    the    internal    pterygoid    muscle,    and    the    inner    surface    of 
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the  ascending  ramus  form  two  triangles.  One  of  these  triangles  has  its  base 
located  anteriorly,  with  its  apex  posteriorly,  while  the  other  has  its  base  su- 
periorly with  its  apex  inferiorly.  Therefore,  the  deeper  the  needle  is  in- 
serted into  the  first  triangle  above  mentioned,  with  its  base  located  anteriorly, 
the    nearer    it    approaches    the    sphenomandibular    ligament    and    internal 


I'ig.  3/6. — i'irst  posuion  ot  syringe  tor  blocking  the  inferior  dental-lingual  nerves.  Point  of  needle 
in   contact  with   periosteum   covering  internal   oblinue   line  at  approximate   depth   of   5   millimeters. 

1,  External  oblique  line;  2,  retromolar  triangle;  3,  internal  oblicjue  line;  4,  lingual  nerve;  5,  in- 
ferior dental  nerve;  6,  cross  section  ramus  of  mandible. 

pterygoid  muscle.  The  average  distance  between  the  internal  oblique  line 
and  the  lateral  surface  of  the  anterior  margin  of  the  internal  pterygoid  mus- 
cle is  15  mm.;  the  average  distance  between  the  inferior  dental  foramen  and 
the  lateral  portion  of  the  sphenomaxillary  ligament  is  8  mm.;  the  average 
distance  between  the  inner  surface  of  tlie  ramus  and  internal  pterygoid  muscle 
in  the  region  I/2  cm.  posterior  to  the  inferior  dental  nerve  is  from  5  to  6  mm. 
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After  the  syringe  is  changed  from  Position  2  to  Position  3,  the  needle  is 
advanced  into  the  tissue  posteriorly  and  laterally  1  cm.  which  makes  an  ap- 
proximate total  depth  of  2  cm.  and  the  syringe  is  worked  back  and  forth  through 
a  distance  of  2  mm.  and  at  the  same  time  carrying  it  laterally  until  the  point 
of  the  needle  is  detected  in  contact  with  the  periosteum  covering  the  inner 


Pig.    379. — Diagrammatic  cross  section  one  centimeter   above  the   occlusal   plane   of   lower   teeth   showing   the 
first,   second  and   third  positions  of   syringe  and   needle   for   blocking   the    inferior   dental-lingual    nerves. 
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surface  of  the  ramus.  After  this  has  been  accomplished,  the  operator  is  positive 
that  the  solution  will  be  injected  in  close  contact  with  the  inferior  dental  nerve. 
Fig.  386  shows  the  point  of  the  needle  located  between  the  inferior  dental  nerve 
and  periosteum  which  is  the  correct  location  to  inject  the  solution. 

The  Depth  of  Needle.— It  can  be  said  that  the  average  distance  which  the 
needle  is  inserted  is  1  cm.  to  block  the  lingual  nerve  and  2  cm.  to  block  the  in- 
ferior dental.     However,  in  some  cases,  as  with  a  large  individual,  the  total 


Fig.    380. — Second    ])osilion    of   syringe    for   Ijlocking   inferior   dental    nerve. 


depth  for  the  iiilVi-ior  dental  may  be  from  23  to  25  mm.,  wliile  witli  a  child  or  an 
individual  with  a  small  jaw,  the  total  depth  may  vary  from  12  to  16  mm.  After 
making  thousands  of  injections  the  author  is  of  the  opinion  that  the  average 
depth  for  the  lingual  nerve  is  1  cm.,  and  the  inferior  dental  nerve  2  cm.  It  is 
very  Ijelpful  to  the  opcrntor  to  know  Hkj  approxiniale  distance  to  insert  the 
needle,  and  when  he  uses  Jieedles  of  known  lenglh  Ik;  always  has  a  check  upoJi 
his  technic,  and  eneonnlers  very  few  failures. 
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RECAPITULATION  OF   THE  VARIOUS  DEPTHS   OF  NEEDLE  WHILE 
BLOCKING   THE  INFERIOR  DENTO-LINGUAL   NERVES 

1.  Approximate  depth  from  puncture  point  to  internal  oblique  line  is 
5  mm.     (See  Position  1  in  Figs.  378  and  379.) 

2.  From  internal  oblique  line  to  lingual  nerve  is  approximately  5  mm., 
which  makes  a  total  of  1  cm.  from  puncture  of  mucosa.  (See  Position  2  in  Figs. 
379  and  382.) 

3.  From  lingual  nerve  to  inferior  dental  nerve  is  approximately  one  cen- 
timeter.    (See  Fig.  378.) 


Fig.    381. — Second   position    of   syringe   for   blocking   inferior    dental    nerve. 

4.  Total  approximate  depth  of  needle  in  tissue  while  blocking  the  in- 
ferior dental  nerve  is  2  cm.     (See  Fig.  387.) 

5.  The  needle  employed  is  30  mm.  in  length,  therefore  1  cm.  Avill  remain 
exterior  to  the  surface.     (See  Figs.  379  and  386.) 

Injection  of  Solution. — As  a  rule,  no  solution  is  injected  during  the  first 
position  of  the  syringe,  that  is,  Avhile  the  needle  is  being  advanced  into  the 
mucous  membrane  towards  the  internal  oblique  line,  unless  the  patient  is  hyper- 
sensitive.   As  has  been  stated  several  times  in  the  text,  it  is  always  permissible 
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Fig.  382. — Second  position  of  syringe  for  Ijlocking  the  lingual  nerve.  Needle  point  in  contact  willi 
lingual   nerve.     Approximate   depth   of   needle   is   1   centimeter. 

1,  External  oblique  line;  2,  retromolar  triangle;  3,  internal  oblique  line;  4,  lingual  nerve;  S,  infe- 
rior dental  nerve;  6,  cross  section  sphenomaxillary  ligament;  7,  cross  section  internal  pterygoid  muscle; 
8,  cross  section    of  ascending  ramus. 
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to  inject  the  solution  regardless  of  the  point  of  the  needle  if  the  patient  ex- 
periences pain.  HoAvever,  it  is  seldom  that  any  appreciable  pain  is  experienced 
by  the  patient  while  advancing  the  needle  into  the  tissues  in  the  region  of  the 
lingual  and  inferior  dental  nerves.  The  syringe  is  filled  with  21/9  mils  of  solu- 
tion, Yo  mil  is  injected  for  the  lingual  nerve,  and  1^/4  to  2  mils  for  the  inferior 
dental  nerve.  The  solution  should  never  be  injected  faster  than  one  minim 
per  second  thus  giving  the  delicate  connective  tissue  in  the  region  of  the  nerve 
branches  ample  time  to  accommodate  itself  to  the  presence  of  the  solution 
and  to  prevent  the  so-called  "ballooning"  of  the  tissue,  which  would  result  in 
injuiy,  causing  postoperative  pain. 


Fig.    383. — Second    position    of    syringe    for    blocking    lingnal    nerve.      Approximate    depth    of    needle    is     1 

centimeter.      (See    Fig.    382.) 


Technic  of  Injection — Left  Side. — The  technic  is  similar  to  that  already 
described  for  blocking  the  right  inferior  dento-lingual  nerves,  with  the  ex- 
ception of  the  following  points  of  difference  :  Locate  the  external  and  inter- 
nal oblicjue  lines,  retromolar  triangle  with  the  right  index  finger;  hold  the 
syringe  in  the  left  hand  during  Position  1  only.  Then,  if  desired,  take  the 
syringe  in  the  right  hand  and  place  the  right  arm  around  the  patient's  head, 
distending  the  cheek,  etc.  (See  Fig.  396.)  The  syringe  is  held  in  the  left 
hand  at  the  start  because  the  field  is  easily  seen  when  the  right  hand  is  dis- 
tending the  cheek.    In  most  cases  the  author  adjusts  the  syringe  to  the  three 
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positions  without  clianging  to  the  right  hand.     (See  Figs.  390,  391,  392,  393, 
394,  395,  and  396.) 

Precautions. — The  operator  sliould  carefully  follow  the  technic  in  manip- 
ulating the  syringe  in  the  three  positions,  and  should  make  it  a  rule  never  to  in- 
ject the  solution  for  the  inferior  dental  nerve  unless  the  point  of  the  needle  is 
in  contact  with  the  periosteum  in  the  region  of  the  inferior  dental  foramen. 
This  assures  him  that  the  needle  is  in  the  correct  location  and  not  near  the 


Fig.    384. — Third    position    of    syringe    for   blocking    the    inferior    dental    nerve.       (See    Fig.    386.) 

sj^honomaxillary  ligament  or  internal  pterygoid  muscle.  Caution  should  be  ex- 
ercised not  to  advance  the  needle  to  a  greater  depth  than  1  cm.  for  injecting 
the  lingual  nerve,  as  if  this  is  done,  Fig.  397  shows  what  would  happen.  The 
needle  would  enter  llic  iiilci-juil  jjlciygoid  niuscle  or  ligament,  and  the  in- 
jection of  solution  at  this  point  may  cause  postoperative  pain.  The  depth  of 
the  needle  varies  slightly  in  different  individuals,  and  if  the  operator  is  famil- 
iar with  the  pcsition  of  the  nerves  in  1li(!  average  case,  it  should  not  he  difficult 
for  him  to  apply  the  teehnic  to  various  cases.     Many  operators  have  failed  to 
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produce  anesthesia  of  the  int'erior  dental  nerve  because  the  needle  was  inserted 
too  far  posteriorly  and  the  solution  injected  posterior  to  the  dental  nerve 
as  illustrated  in  Fig.  398.  The  bevel  of  the  needle,  which  is  indicated  by  the 
blank  side  of  the  hub,  should  be  toward  the  periosteum,  thus  preventing  the 
jDoint  from  becoming  engaged  beneath  the  periosteum. 

Care  should  be  taken  not  to  force  the  needle  beneath  the  periosteum 
when  it  strikes  the  anterior  aspect  of  the  inner  oblique  line.  After  some 
experience  the  operator  will  develop  a  touch  which  is  very  valuable  to  him 
in  detecting  the  instant  the  needle  point  strikes  the  internal  oblique  line  in 


Fig.    385. — Lateral    view    of    needle    for    blocking    the    inferior    dental    nerve    while    syringe     is    in    position 
three   at   a   level   of    1    centimeter   above    occlusal   plane   of   lower   teeth. 


Position  1  and  the  region  of  the  inferior  dental  foramen  in  Position  3.  While 
advancing  the  needle,  should  any  resistance  be  detected,  which  is  in  most 
cases  due  to  its  being  forced  beneath  the  periosteum,  the  needle  should  never 
be  advanced  farther,  as  such  a  procedure  Avill  force  the  periosteum  from  the 
bone,  and  may  result  in  postoperative  complications.  There  is  also  danger  of 
breaking  the  needle.  (See  Fig.  399.)  If  any  resistance  is  experienced,  the 
needle  should  be  withdrawn,  its  direction  slightly  changed,  and  then  ad- 
vanced in  accordance  with  the  technic  given. 
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WMle  the  solution  is  being  injected  in  the  region  of  the  inferior  dental 
nerve,  the  needle  she  aid  be  moved  back  and  forth  at  least  2  mm.,  so  as  to 
facilitate  the  discharging  of  the  solution.  In  some  cases  the  bevel  is  in  close 
contact  with  the  periosteum,  and  considerable  pressure  is  required  to  dis- 
charge the  solution  from  the  syringe,  if  the  needle  is  held  perfectly  still; 


Fig.  386. — Wet  specimen  illustrating  third  position  of  syringe  for  blocking  the  inferior  dental 
nerve.  Needle  point  in  contact  with  periosteum  and  inferior  dental  nerve.  Ajjproximate  depth  of  ncedh." 
IS  2  centimeters. 

1,  Ivxternal  oI)lif|UC  line;  2,  retromolar  triangle;  3,  internal  ohlinue  line;  4,  lingual  nerve;  5,  infe 
rior  dental   nerve;   6,   cross  section   of   internal   pterygoid    muscle;    7,   cross   section   of   ascending  ramus. 


therefore,  slight  movement  of  the  needle  in  an  anterior-posterior  direction 
greatly  aids  in  emptying  the  syringe.  The  needle  should  never  be  inserted  to 
the  hub,  ])Ut  instead,  at  least  1  cm.  slioiild  he  left  exlcriial  1o  1lie  tissue,  and 
if  the  needle  should  break  at  the  hub,  it  can  be  easily  removed. 
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The  Plane  or  Level  to  Insert  the  Needle. — In  the  middle-aged  patit'iil  the 
needle  is  extended  baekward  at  a  point  1  cm.  above  and  parallel  to  the  occlusal 
])lane  of  the  lower  teeth.  (See  Figs.  400  and  403.)  With  the  child  or  a  patient 
advanced  in  years,  the  barrel  of  the  syringe  is  elevated  slightly,  and  the  needle 
is  directed  downward.     (See  Figs.  401,  402,  and  404.) 

The  Ling'ula. — The  lingida  is  a  spicule  of  bone  Avhich  is  located  anteriorly 
and  superiorly  to  the  opening  of  the  inferior  dental  canal.  (See  Fig.  407.) 
This  bony  prominence  is  situated  anteriorly  to  the  inferior  dental  nerve,  A'ein 
and  artery.  In  some  individuals  the  lingual  is  quite  large  and  may  interfere 
with  the  advancement  of  the  needle  in  the  region  of  the  periosteum  covering 


Fig.  387. — Third  position  of  syringe  for  blocl<ing  inferior  dental  nerve.  Point  of  needle  is  in  con- 
tact with  periosteum  and  near  inferior  dental  nerve.  Approximate  depth  of  needle  is  2  centimeters.  (See 
Fig.    386.) 


the  ascending  ramus  just  before  the  inferior  dental  nerve  enters  the  canal, 
at  which  point  the  solution  is  injected.  While  the  needle  is  being  advanced, 
as  illustrated  in  Position  3  (see  Fig.  386),  if  this  bony  prominence  is  large,  the 
needle  ma}-  come  in  contact  with  its  anterior  portion.  If  this  is  encountered 
the  needle  should  be  slightly  elevated  so  as  to  extend  its  point  above  the  lingula. 
The  Inferior  Dental  Artery  and  Vein. — The  inferior  dental  artery  and 
vein  are  in  most  cases  located  to  the  distal  of  the  inferior  dental  nerve, 
are  protected  anteriorly  by  the  lingula  and  nerve,  and  are  surrounded  by 
connective  tissue  and  pass  into  the  inferior  dental  canal.     (See  Figs.  405  and 
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406.)  If  a  straight  needle  ivliich  has  a  short,  sharp  hevel  is  employed,  it  is  ex- 
ceedingly difficult  to  puncture  an  artery  as  an  artery  is  elastic  and  is  surrounded 
by  loose,  connective  tissue,  and  has  a  tendency  to  pass  to  one  side  or  the  other. 
After  extended  experience  the  antlior  has  not,  to  his  knowledge,  ever  punctured 
the  inferior  dental  artery  or  vein,  and  is  sure  that  no  difficulty  will  be  encoun- 
tered, provided  the  bevel  of  the  needle  is  in  contact  with  the  periosteum  lateral 


Fig.  388. — Anatomical  drawing  illus:.rating  tlie  second  and  third  i.ojuions  of  syringe  for  blocking 
the  inferior  dental-lingual  nerves. 

A.  Second   position — needle   point    in   contact    with   lingual    nerve. 

B.  Third  position — needle  point  in  contact   with   periosteum   and   inferior   dental   nerve. 

1,  Cut  portion  masseter  muscle — turned  up;  2,  mandibular  nerve;  3,  long  buccal  nerve;  4,  lingual 
nerve;  5,  inferior  dental  nerve;  6,  internal  pterygoid  muscle;  7,  cross  section  ascending  ramus;  8,  external 
surface  ascending  ramus;   9,  lower  third  molar;    10,   masseter  muscle — cut. 

to  the  opening  of  the  inferior  dental  canal,  as  is  shown  in  Position  3  as  il- 
lustrated in  Figs.  379  and  386. 

The  Pterygomandibular  Region. — The  pterygomaiidil)ular  region  is 
bounded  me.sially  by  the  latorjil  siii-faccs  oi  the  spliciiomaxillary  ligament  and 
internal  pterygoid  muscle,  and  laterally  by  the  medial  surface  of  the  ascend- 
ing ramus.     (See  Fig,  379.)     In  a  way  two  triangles  are  formed,  one  of  which 
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has  its  base  upward  and  apex  downward,  whde  the  other  has  its  base  ante- 
riorly with  its  apex  posteriori}-.  Therefore,  the  lateral  surface  of  the  spheno- 
maxillary ligament  and  the  internal  pterygoid  muscle  is  located  nearer  the  as- 
cending ramus  posteriorly  than  it  is  anteriorly;  when  the  needle  is  inserted  into 


Fig.  389. — Anatomical  drawing  illustrating  the  first,  second  and  third  positions  of  needle  for  block- 
ing the  inferior  dental-lingual  nerves. 

1.  First  position  of  needle — needle  point  is  in  contact  with  periosteum  covering  internal  oblique 
line;  2,  second  position  of  needle — needle  point  near  lingual  nerve;  3,  third  position  of  needle — needle 
point  situated  near  inferior  dental  nerve;  4,  ascending  ramus;  5,  lingual  nerve;  6,  inferior  dental  nerve; 
7,  long  buccal  nerve;  8,  third  or  mandibular  division;  9,  inferior  dental  foramen;  10,  internal  pterygoid 
muscle  (cut);  11,  epiglottis;  12,  trachea;  13,  esophagus;  14,  median  section  of  tongue;  15,  section  of  man- 
dible in  median  line;  16,  cheek;  17,  anterior  palatine  canal;  18,  section  of  palate  bone  at  median  line; 
19,  inferwr  turbinate  bone;  20,  middle  meatus;  21,  middle  turbinate  bone;  22,  superior  meatus;  23,  supe- 
rior turbinate  bone;  24,  soft  palate  in  median  line;  25,  sphenoid  bone;  26,  cerebellum;  27,  spinal  cord; 
28,   cervical  vertebra. 


the  region  of  the  inferior  dental  nerve,  the  operator  must  not  lose  sight  of  this 
fact.  A  cross  section  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower 
teeth  is  illustrated  in  Fig.  379.  The  solution  is  injected  at  this  level.  The 
contents   of   the   pterygomandibular   region    are    the    inferior    dental    nerve, 
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artery  and  vein,  lingual  nerve,  artery  and  vein,  adipose  and  loose  connective 
tissues.  These  loose  connective  and  adipose  tissues  readily  absorb  the  so- 
lution when  injected  for  the  lingual  and  inferior  dental  block.  It  is  in  the 
pterygomandibular  region  that  the  solution  is  injected,  and  not  beneath  the 
periosteum  or  into  the  sphenomaxillary  ligament  or  internal  pterygoid  muscle. 
(See  Fig.  407.) 

Location  of  the  Internal  Oblique  Line  of  the  Ascending  Ramus. — The  lo- 
cation of  the  internal  oblique  line  is  rather  misleading  to  many  operators 
and  the  misjudging  of  its  location  has  been  the  result  of  many  failures  in 
the  blocking  of  the  inferior  dentolingual  nerves.     During  the  author's   cx- 


Fig.    390. — Locating   the   external    and    internal    oblique    lines    and    retromolar    fossa   with    tip    of    right    index 

finger   on  left  side. 


perience  he  has  in  a  number  of  cases  observed  the  operator  starting  the 
needle  at  a  point  too  near  the  median  line,  instead  of  that  illustrated  in 
Figs.  375  and  376,  while  the  syringe  is  in  the  first  position.  The  exact  loca- 
tion of  the  internal  oblique  line  must  be  determined  by  careful  palpation,  and 
it  is  highly  important  that  it  be  located  before  making  the  initial  puncture. 
The  prominence  of  this  bony  landmark  varies  a  great  deal  with  different  in- 
dividuals, in  some  of  whom  it  is  almost  missing,  while  in  others  it  is  well 
developed  even  to  the  extent  that  it  may  give  the  operator  some  difficulty  in 
advancing  the  needle.  In  case  it  is  extremely  pi'oiiiiiieiit,  llic  needle  must  be 
carried  more  mediallv. 


BLOCKING    INFERIOR    DENTO-LINGUAL    NERVES 


5G1 


Without  revieAving  their  osteology,  most  operators  are  under  tlie  impres- 
sion that  the  anterior  portion  of  the  internal  oblique  line  is  located  directly 
posterior  to  the  loAver  third  molar,  but  if  the  osteology  is  studied,  it  will  be 
found  that  the  internal  oblique  line  is  located  laterally  to  an  anteroposterior 
line  drawn  along  the  buccal  surfaces  of  the  lower  teeth.  (See  Fig.  379.)  In 
many  instances  the  author  has  been  told  by  those  observing  the  technic,  that 
they  were  surprised  to  see  how  far  laterally  the  needle  was  inserted  into  the 
tissue,  or  that  they  were  under  the  impression  that  the  point  of  the  needle  was 
inserted  into  the  mucosa  directly  posterior  to  the  lower  third  molar.  This 
common  mistake  can  not  be  emphasized  too  strongly,  as  many  operators  have 


Fig.    391. — Illustrating    first    position    of    syringe    for    blocking    inferior    dental-lingual    nerves    on    left    side. 
The  point  of  needle  is   in  contact  with  the   periosteum  covering  internal   oblique   line. 


inserted  the  needle  too  far  lingually  to  the  internal  oblique  line,  which  has 
resulted  in  infiltrating  the  internal  pterygoid  muscle,  sphenomaxillary  liga- 
ment, thus  causing  postoperative  pain.  If  the  solution  is  injected  in  ac- 
cordance with  Positions  2  and  3  the  muscle  and  ligament  will  not  be  infiltrated, 
and  no  discomfort  will  follow  the  injection. 

Postoperative  Pain  Caused  by  Improperly  Injected  Solution. — It  is  well 
to  remember  that  the  delicate  tissues  Avhich  fill  the  pterygomandibular  region 
are  very  sensitive  and  respond  to  the  slightest  trauma;  also,  that  infiltration  of 
the   pterygoid  muscle   or  sphenomaxillary  ligament,   will   cause   postoperative 
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discomfort  or  pain,  from  the  fact  that  the  internal  pterygoid  muscle  is  con- 
stantly undergoing  contraction  and  relaxation  during  the  movement  of  the 
mandible  while  talking  or  masticating.  A  iDatient  will  notice  any  slight  de- 
viation from  the  normal  more  readily  in  this  region  than  in  any  other 
by  the  block  method.  The  reason  for  this  is  that  the  tissues  are  sus- 
ceptible to  trauma.  Crreat  importance  must  also  be  attached  to  the  fact 
that  the  solution  should  be  injected  while  the  point  of  the  needle  is  lo- 
cated near  the  periosteum  in  the  region  of  the  inferior  dental  foramen;  the 
solution  should  be  slowly  injected  and  be  near  body  temperature.     If  the  op- 


Fig.  392. — Illustrating  first  position  of  syringe  for  blocking  the  inferior  dental-lingual  nerves  on  left 
side.  Approximate  depth  of  needle  is  S  millimeters;  needle  point  in  contact  with  periosteum  covering 
internal    oblique   line. 

erator  questions  the  necessity  of  these  factors,  he  can  quickly  and  readily 
prove  their  worth  by  blocking  both  the  right  and  left  sides  of  the  jaw  of  the 
same  patient.  For  example,  on  the  right  side,  inject  the  solution  in  a  manner, 
as  outlined  above,  while  on  the  left  side  inject  a  solution  that  is  extremely 
hot  or  cold,  or  a  solution  which  is  not  isotonic,  or,  one  which  does  not  con- 
form to  the  laws  and  principles  as  given  on  pages  342,  350,  and  351,  or  inject  the 
solution  too  rapidly,  infiltrating  the  sphenomaxillary  ligament  or  the  internal 
pterygoid  muscle.  If  this  simple  test  is  made  by  the  operator,  the  result  will 
be  conclusive  evidence  of  the  need  of  conforming  to  every  detail  of  the  technic. 
The  patient  will  be  the  best  judge  as  to  the  result  and  will  experience  post- 
operative discomfort  on  the  left  side,  Avhich  was  improperly  injected. 
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Curved  Needle  Contraindicated. — A  curved  needle  is  coiitraindicated  for 
blocking-  any  deep  nerve  In-anch,  for  the  reason  that  it  is  impossil)le  to  knoAv 
the  exact  location  of  the  point  when  it  is  concealed  from  view  in  the  tissues. 
Matas  and  Allen  called  attention  to  this  fact  several  years  ago,  and  stated 
that  it  was  contraindicated  and  dangerous,  inasmuch  as  the  location  of  the  point 
of  the  needle  is  lost,  and  there  Avas  greater  probability  of  puncturing  a  blood 
vessel.     There  is  nothing  to  be  gained  b.y  using  a  l)ent  or  curved  needle  as 


Fig.   393. — Illustrating  second  position   of   syringe   for   blocking  lingual   nerve   on    left   side.      Point   of   needle 
is   located  approximately   5   millimeters   medioposteriorly    to   internal    oblique    line. 


it  is  impossible  to  insert  a  curved  needle  between  muscles — a  fact  well  known 
to  those  who  understand  anatomy. 

Time  to  Wait  for  Anesthesia. — In  the  average  case  ten  to  twenty  minutes 
should  elapse  for  profound  anesthesia  following  the  inferior  dentolingual  in- 
jection, the  average  time  being  fifteen  minutes.  The  author  has,  in  many  cases, 
been  able  to  extract  teeth  or  perform  other  oral  operations  within  seven  min- 
utes following  the  inferior  dentolingual  injection.  The  time  to  wait  for  anes- 
thesia depends  on  the  four  factors  given  on  page  196,  and  the  reader  is  re- 
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Fig.    394. — Illusrating   second    i:o3ition    of   syringe   for    blocking   inferior    dental-lingual    nerves    on    left    side. 
Point   of   needle   is   located   near   lingual   nerve   at  approximate   depth   of    1    centimeter. 


Fig.    395. — Illustrating    third    position    of    syringe    for    blocking    inferior    dental    nerve    on    left    side. 
Point  of  needle  is  in  contact  with  periosteum   near   inferior  dental   foramen. 
1,  Inferior  dental  foramen. 


BLOCKING    INFERIOR    DENTO-LINGUAL    NERVES 


565 


quested  to  review  this  part  of  the  text.    The  operation  should  uever  be  started 
if  the  patient  experiences  pain. 

Little  or  no  time  should  be  lost  between  the  period  of  making  the  in- 
jection and  the  time  of  resorting  to  operative  dentistry.  If  the  injection  is 
made  as  soon  as  the  patient  is  seated  in  the  chair,  and  if  the  nature  of  the  op- 
eration is  such  as  cavity  preparation,  the  operator  may  proceed  within  a  few 
minutes  to  break  in  the  overhanging  enamel  walls  or  carefully  excavate  the 
decaj'ed  debris.  This  part  of  the  operation  will  not  produce  pain,  even  though 
anesthesia  is  not  present,  and  by  beginning  the  operation  in  this  manner  it 
will  save  the  operator  time  while  the  anesthesia  is  becoming  deeper.  The  rub- 
ber dam  may  be  adjusted  and  all  the  preliminary  steps  accomplished  which,  of 


Fig.  396. — Illustrating  third  position  of  syringe  for  blocking  inferior  dental  nerve  on  left  side. 
Point  of  needle  is  in  contact  with  periosteum  in  region  of  inferior  dental  nerve.  Appro.ximate  depth  of 
needle   is   2    centimeters. 


course,  may  be  done  immediately  following  the  injection.  When  block  anes- 
thesia is  employed  for  cavity  preparation,  treatment  of  pyorrhea  alveolaris, 
or  the  shaping  of  crowns  for  bridge  abutments,  profound  anesthesia  may  not  be 
necessary;  therefore,  the  operator  can  start  operating  a  short  time  after  the 
injection  is  made,  and  as  long  as  the  patient  does  not  experience  pain  he  can 
cautiously  proceed.  The  operator  may  inform  his  patient  that  he  will  proceed 
to  operate,  and  should  pain  be  experienced,  to  inform  him,  and  then  allow  a  few 
minutes  to  elapse  before  proceeding  with  the  operation. 
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Fig.  397. — Illustrating  incorrect  position  of  needle  following  the  second  position  of  syringe  for 
blocking  the  lingual  nerve.  Note  point  of  needle  in  contact  with  sijhenoniaxillary  ligament  and  near  in- 
ternal pterygoid  muscle. 

1.  External  ol)li(|ue  line;  2,  retroniolar  triangle;  o,  internal  ol)li<|ue  line;  4,  lingua!  nerve;  5,  cross 
section  of  internal  pterygoid  muscle;  6,  inferior  dental  nerve;  7,  cross  section  of  sphenomandibular  liga- 
ment; 8,  cross  section  of  ramus  of  mandible;   9,  oral   mucous  membrane. 
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If  teeth  are  to  be  extracted,  or  a  pulp  is  to  be  removed,  or  some  other 
operation  of  like  nature  is  to  be  done,  profound  anesthesia  must  be  secured 
before  attempting  to  operate,  and  a  sufficient  length  of  time  must  be  given  to 
allow  the  solution  to  thoroughly  permeate  the  connective  tissue  which  sur- 
rounds the  nerve  trunk  and  the  nerve  fibers  themselves.     It  must  also  be  re- 


,     Fig.  398. — Illustrating  wrong  position   of  needle   which   is   inserted   posterior  to   inferior   dental   nerve 
at. the, completion  of  the  third  position. 

1,  Internal  oblique  line;  2,  inferior  dental  nerve;  3,  lingual  nerve;  4,  cross  section  internal  ptery- 
goid muscle;  S,  cross  section  sphenomandibular  ligament;  6,  cross  section  of  ramus  of  mandible;  7,  hub 
of  needle   imbedded   in  mucous  membrane. 


membered  that  the  inferior  dental  and  lingual  nerves  are  of  considerable 
size,  and  a  sufficient  length  of  time  must  be  allowed  for  the  solution  to 
reach  the  central  nerve  fibers  and  anesthetize  them.  The  operator  should 
never  be  guilty  of  forcing  a  bur  into  the  pulp  chamber  of  a  tooth  which 
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Fi(j.  399. — Illustrating  what  may  happen  if  the  needle  is  advanced  beneath  the  periosteum  coverinij 
the  internal  oblique  line.  The  needle  would  bend  as  the  syringe  is  changed  from  second  to  third  posi- 
tions  and   may   pierce   the   sphenomaxillary   ligament   and    enter   the   internal    pterygoid    muscle. 

1,  External  oblique  line;  2,  internal  oblique  line;  3,  lingual  nerve;  4,  section  of  internal  pterygoid 
muscle;   5,   section  of  sphenomandibular  ligament;   6,   inferior  dental   nerve;    7,   oral   mucous  membrane. 
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contains  a  live  pnlp,  or  to  extract  a  tooth  niiless  he  is  absolutely  sure 
that  the  part  is  thoroughly  anesthetized.  The  average  time  to  wait  for  an- 
esthesia of  the  inferior  dental  nerve  is  fifteen  minutes,  but  when  we  con- 
sider the  profound  anesthesia  which  is  secured,  and  the  great  amount  of 
good  that  we  are  rendering  our  patients,  not  only  from  the  fact  that  they  ap- 


Fig.  400i — Illustrating  the  relation  of  the  needle  to  the  occlusal  plane  of  lower  teeth  for  blocking 
inferior  dental  nerve.  The  needle  is  extended  backward  on  a  plane  1  centimeter  above  and  parallel  to 
occlusal  surface   of  lower  teeth. 


Fig.   401. — Mandible  of  an   infant. 


Fig.    402. — Mandible    of  a   child   five   years   old   showing  direction   of   needle   in    blocking    the   inferior   dental 

nerve. 


preciate  dental  services  free  from  pain,  but  from  the  fact  that  the  operator 
can  render  a  much  better  service  to  his  patient  for  all  classes  of  operative 
work,  be  it  cavity  preparation,  pulp  removal,  extraction  of  teeth  or  other  oral 
operations.  We  are,  therefore,  justified  and  are  well  repaid  in  waiting  a  few 
minutes  for  profound  anesthesia  to  take  place,  and  last,  but  not  least,  the 
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operator  will  save  much  time  in  completing  the  operative  work  after  the 
area  is  blocked,  in  comparison  to  the  time  required  to  operate  upon  the  teeth 
or  other  parts  involved,  which  are  not  anesthetized. 


BLOCKING  THE  INFERIOR  DENTAL  AND  LINGUAL  NERVES 

SEPARATELY 

The  lingual  nerve  is  blocked,  using  the  same  technic  as  given  under  Posi- 
tions 1  and  2  of  the  syringe.    It  is  advantageous  to  the  operator  to  allow  the 


Fig.    403. — Mandible    of    middle   age    showing    direction    of    needle    in    blocking    the    inferior    dental    nerve. 
Needle  is  advanced  backward   parallel   to   occlusal   surface   of  lower   teeth. 


I'ig.   404. — Mandible   of   old   age   showing  direction  of   needle   in   blocking  the   inferior   dental    nerve. 

point  of  the  needle  to  strike  the  inner  oblique  line,  as  showji  in  Figs.  375  and 
876,  and  described  under  the  first  position  of  the  syringe.  This  gives  the 
exact  location  of  the  iiccdlc.  Then  change  the  syringe  and  needle  from 
Position  1  to  Position  2,   as   illiisl rated  by  Figs.   380  and  382.     From  one- 
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half  to  one  mil  of  the  solution  is  sloAvly  injected  in  the  region  of  the  lin- 
gual nerve,  and  in  the  average  case  will  produce  anesthesia  within  five  to 
seven  minutes  of  the  anterior  two-thirds  of  the  tongue,  mucous  membrane  in 
the  floor  of  the  mouth,  lingual  gum  tissue  and  periosteum,  as  far  anteriorly  as 
the  lingual  surface  of  the  lower  cuspid  tooth.  In  many  cases  it  is  not  possible 
to  operate  anterior  to  the  cuspid,  on  the  lingual  side,  because  the  branches 
from  the  lingual  nerve  on  the  opposite  side  cross  the  median  line  and  supply 
the  soft  tissues  to  the  lingual  of  the  central  and  lateral.  The  branches,  over- 
lapping each  other,  are  shown  in  Figs.  98  and  99.  Blocking  the  lingual  nerve 
alone  is  an  uncommon  procedure,  as  in  most  cases  it  is  blocked  in  conjunction 
Avith  the  inferior  dental  nerve.  However,  in  some  cases  the  blocking  of  the 
lingual  nerve  is  advantageous,  as  for  operations  involving  the  soft  tissues  in 
the  floor  of  the  mouth,  such  as  for  the  removal  of  an  epulis,  cyst  or  ranula. 


-^fZ^ 


Fig.   405. — Inner   surface   of   ascending   ramus   showing   inferior   dental    nerve,    artery    and   vein    enter- 
ing  inferior   dental   foramen. 

1,   Inferior   dental   nerve;    2,   inferior   dental   vein;    3,    inferior   dental   artery. 


Blocking  the  inferior  dental  nerve  alone  is  a  very  common  procedure, 
inasmuch  as  it  suffices  for  operations,  such  as  cavity  preparation,  pulp  re- 
moval, shaping  of  the  crowns  of  teeth  for  bridge  abutments,  or  for  any  other 
operation  which  does  not  involve  the  lingual  tissue.  The  technic  for  blocking 
the  inferior  dental  nerve,  Avithout  the  lingual  nerve,  is  identical  with  that 
which  has  already  been  described,  with  the  exception  that  during  the  three 
movements  of  the  syringe  the  solution  is  not  deposited  at  the  lingual  nerve. 
It  is  much  better  for  the  operator  to  carry  out  the  three  movements  of  the 
syringe,  as  already  given.  Many  operators  make  the  mistake  of  lilocking  the 
lingual  nerve  along  with  the  inferior  dental  for  such  operations  as  come  under 
the  head  of  operative  dentistry,  or  for  operations  that  do  not  involve  the 
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lingual  tissue.  It  must  be  remembered  that  the  lingual  nerve  has  nothing  to 
do  with  the  nerve  supply  of  the  teeth,  labial  or  buccal  structures,  and  when 
these  tissues  are  to  be  operated  upon,  it  is  useless  to  block  the  lingual  nerve. 

Structures  Anesthetized. — When  the  inferior  dental  and  lingual  nerves 
are  blocked,  anesthesia  of  a  very  large  area  is  secured.     (See  below.) 

The  Inferior  Dental  Nerve  Block;  Anesthesia  Secured. — The  blocking  of 
the  inferior  dental  nerve  produces  anesthesia  of  the  lower  first  and  second 
bicuspids,  first,  second  and  third  lower  molars,"  and  in  50  per  cent  of  the  cases 
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Fig.   406. — Dissected   wet  anatomical   specimen   showing  the   following  structures: 

1,    Incisive    nerves;    2,    3,    mental    nerves;    4,    inferior    dental    nerves;    S,    inferior    dental    vein    (cut); 
6,   inferior  dental  artery;    7,   mental   foramen. 

the  cuspid  and  partial  anesthesia  of  the  lateral  incisor.  In  addition,  the 
alveolar  process,  buccal  periosteum,  gum  tissue,  mucous  membrane  on  the 
buccal  side  as  far  anteriorly  as  the  cuspid,  are  anesthetized.  In  some  cases  an- 
esthesia may  extend  as  near  the  median  line  as  the  labial  surface  of  the  lower 
lateral  incisor,  and  in  some  instances  anesthesia  of  the  tooth  may  be  secured. 
In  addition  to  the  alveolar  process,  the  greater  portion  of  the  body  of  the  man- 
dible on  the  side  of  injection  is  JjUjcked.  (See  Fig.  408.)  The  extent  of  an- 
esthesia secured  in  the  lower  cuspid,  lateral  and  central  incisor  teeth,  or  the  tis- 
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sues  near  the  median  line,  depends  on  the  interhiciiig  or  overlapping  nerve 
branches  from  the  opposite  side.  In  many  instances  the  four  loM'er  and  in  some 
eases  the  six  anterior  teeth,  alveolar  process  and  labial  structures  are  supplied  by 
branches  from  both  the  right  and  left  inferior  dental  nerves.  Tlierefore,  with 
a  rich  nerve  supply  from  two  different  sources,  it  is  impossible  to  pre- 
pare hypersensitive  gingival  cavities  in  the  cuspid,  lateral  or  central  incisors, 
or  remove  the  dental  pulp  without  making  an  additional  injection  to  block 
the  nerve  branches  which  cross,  the  median  line  from  the  opposite  side.  In 
addition  to  blocking  the  inferior  dental  nerve,  it  is  necessary,  in  at  least 
75  per  cent  of  cases,  to  block  the  long  buccal  nerve  supplying  the  gum  tissue, 
mucosa,  and  periosteum  buccal  and  distal  of  the  lower  second  and  third  mo- 
lars, in  addition  to  the  inferior  dental  for  surgical  procedures  involving  the 
second  and  third  molars,  alveolar  process  and  buccal  tissues. 

The  Lingual  Nerve  Block;  Anesthesia  Secured. — The  blocking  of  the  lin- 
gual nerve  produces  anesthesia  in  the  mucosa  and  connective  tissue  in  the 


Fig.   -lOZ. — 1,   ^landibular  sulcus;   2,   inferior  dental  foramen  and   3,   lingula.      Dotted   outline   shows  area  of 
diffusion   of   solution    in   region   of    inferior    dental    nerve. 

floor  of  the  mouth,  the  gum  tissue  and  periosteum  situated  to  the  lingual  of 
the  lower  molars,  bicuspids  and  cuspid,  and  in  some  cases  the  region  of  the  lateral 
incisor,  together  Avith  the  anterior  two-thirds  of  the  tongue.  (See  Figs.  60 
and  99.)  It  is  unnecessary  to  block  the  lingual  nerve  for  operative  dentistry, 
but  if  the  teeth  are  to  be  extracted  or  the  lingual  tissues  are  involved  in  the 
operation,  then  it  is  essential  to  block  the  lingual,  either  in  conjunction  with 
or  without  the  inferior  dental  blocking,  this  depending  on  the  nature  of  the 
operation. 

Blocking  the  Interlacing  or  Overlapping  Branches. — The  blocking  of  the 
interlacing  or  overlapping  branches  is  highly  important  following  the  infe- 
rior dentolingual  injection,  and  if  the  nervous  anatomy  is  understood  by  the 
operator,  he  will  experience  little  difficulty  in  producing  profound  anesthesia 
of  any  part  supplied  by  the  inferior  dental  and  lingual  nerves.  It  has  been 
stated  under  *' Structures  Anesthetized,"  that  the  blocking  of  the  inferior 
dental  nerve  produces  anesthesia  in  the  lower  bicuspids  and  molar  teeth,  and 
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in  50  per  cent  of  the  cases,  the  cuspid,  (in  some  cases  the  lateral  incisor)  and 
in  addition  the  alveolar  process,  as  well  as  a  part  of  the  body  of  the  mandible 
and  buccal  soft  tissues.  Therefore,  if  the  cuspid  and  incisor  teeth  are  to  be 
operated,  in  addition  to  the  posterior  teeth,  it  is,  in  most  cases,  necessary  to 
block  the  interlacing  or  overlapping  branches  from  the  inferior  dental  on  the 
opposite  side.  This  is  accomplished  by  making  the  incisive  injection  in  the 
incisive  fossa,  on  the  opposite  side  from  that  of  the  inferior  dental.  For  ex- 
ample, if  the  right  inferior  dental  is  injected  and  anesthesia  is  desired  to  the 
median  line,  then  block  the  overlapping  branches  by  making  an  incisive  in- 
jection in  the  left  incisive  fossa.  (For  technic  of  blocking  the  incisive  nerve, 
see  page  611.)  If  anesthesia  is  to  include  the  lateral  incisor,  then  make  the 
incisive  injection  on  the  side  of  the  inferior  dental  injection.  Or  in  case  the 
cuspid  tooth  is  to  be  operated  as,  for  example,  cavity  preparation,  or  pulp 
removal,  block  the  interlacing  branches  at  the  incisive  fossa  on  the  same  side 
of  injection,  in  addition  to  the  inferior  dental.  If  the  bicuspids,  cuspids, 
lateral  and  central  incisor  teeth  on  the  opposite  side  are  to  be  included,  in- 
stead of  blocking  the  inferior  dental  on  that  side,  the  mental  injection  is 
made.  In  doing  this,  anesthesia  vill  not  be  produced  over  a  large  area,  it 
being  restricted  to  the  operative  area  itself,  and  unnecessary  tissue  is  not 
anesthetized,  Avhich  Avould  be  the  case  if  the  inferior  dental  nerve  was 
blocked.  It  must  also  be  remembered  that  the  inferior  dental  nerve  can  be 
thoroughly  blocked,  and  yet  the  tissues  to  the  distal  and  buccal  of  the  lower 
second  and  third  molars  be  highly  sensitive.  This  is  due  to  these  tissues 
being  supplied  by  the  long  buccal  nerve  in  75  per  cent  of  the  cases.  (See 
technic  for  blocking  the  long  buccal  nerve,  page  581.) 

The  interlacing  branches  on  the  lingual  side  must  be  anesthetized  as  in 
the  case  of  the  inferior  dental.  The  operator  should  review  the  anatomy  of 
the  lingual  nerve  and  see  just  what  structures  are  supplied  by  it,  and  at 
what  point  the  right  and  left  lingual  nerves  overlap  in  the  anterior  region  of 
the  tongue  and  floor  of  the  mouth.  The  blocking  of  the  lingual  nerve  will  in 
nearly  every  case  produce  anesthesia  on  the  lingual  side  as  far  anteriorly  as 
the  cuspid  or  lateral.  However,  if  the  cuspid  tooth  is  to  be  removed,  it  may 
be  necessary  to  block  the  overlapping  branches  from  the  opposite  lingual 
nerve,  by  injecting  the  solution  anterior  to  the  cuspid.  (For  detailed  technic, 
see  page  623.)  In  case  the  lingual  tissues  are  involved  up  to  the  median  line, 
it  is  necessary  to  block  the  overlapping  branches  from  the  opposite  side  by 
depositing  the  solution  across  the  median  line  lingually  to  the  apices  of  the 
central  and  lateral  incisor  teeth.     (For  detailed  technic,  see  page  623.) 

In  case  the  blocking  is  for  a  major  oral  operation,  such  as  the  curettement 
of  considera])le  bone,  the  reduction  oF  a  fracture,  or  for  plastic  surgery,  such 
as  will  involve  the  extonial  1  issues  covering  the  outer  and  lower  borders  of 
the  mandible,  in  addition  1o  1he  ijiferioi-  dcnto-lingual  injection  (which  in 
most  cases  will  be  contraindifalod;  I  lie  |)ari  is  Idocked  by  the  extraoral,  third 
division  method,  as  given  on  page  525.  In  addition,  the  tissues  along  the 
lower  outer  border  of  1he  body  and  ramus  of  the  mandible  are  blocked  by 


BTjOOKINC,    inferior    DI'.NTO-TilNGrATi    NERVES 


575 


the  circular  or  regional  method.  (See  Fig.  408.)  These  injections  by  the 
circular  method,  block  the  communicating  branches  from  the  cervical  plexus. 
(For  teehnic,  see  page  673.) 

Contraindications  for  Blocking  the  Inferior  Dental  and  Lingual  Nerves. — 
The  blocking  of  the  inferior  dental  and  lingual  nerve  branches  is  contraindi- 
cated  if  infection  is  present  within  the  oral  cavity  to  any  considerable  extent. 
However,  a  patient  may  have  an  abscessed  tooth,  and  the  infection  not  in- 
volve much  tissue.  If  the  iiifection  should  involve  considerable  tissue  and 
tlie  mucous  meml)rane  is  in  a  state  of  inflammation  on  the  side  of  injection, 


Fig.   408. — Area   of   anesthesia  secured   by   the    inferior   dental    and    circular    injections. 

1,  Dotted  line  outlining  area  blocked  following  inferior  dental  injection.  2,  Each  circle  represents 
the  injection  of  one  half  mil  of  solution  for  blocking  the  overlapping  branches  from  the  cervical  plexus. 
This  method  of  injecting  is  employed  in  fractures,  etc.,  in  addition  to  blocking  the  inferior  dental- 
lingual  nerves  or  the  third  division.  3  and  4,  represent  initial  points  of  injection;  S  and  6,  inferior  den- 
tal nerve  and  foramen;  7,  foramen  ovale;  8,  mandibular  or  third  division;  9,  lingual  nerve;  10,  long 
buccal   nerve. 


as  is  the  case  many  times  in  unerupted  or  impacted  lower  third  molars,  the 
inferior  dental  and  lingual  nerves  should  not  be  blocked  by  the  intraoral 
method.  The  reader  well  knows  that  in  many  cases  of  unerupted  or  impacted 
lower  third  molars,  there  is  considerable  infection  in  the  gum  tissue  and 
mucosa  covering  the  unerupted  tooth  and  alveolar  process.  If  the  inflam- 
mation is  slight,  and  the  area  can  be  thoroughly  prepared  by  spraying  and 
the  application  of  tincture  of  iodin,  there  is  little  or  no  chance  for  post- 
operative complications.  Should  considerable  infection  be  present,  with  false 
ankylosis  existing,  or  in  case  of  a  fracture,  it  will  be  found  difficult  to  block 
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the  lingual  and  inferior  dental  nerve  branches  by  the  intraoral  method,  and 
the  operator  would  assume  considerable  risk  in  carrying  infection  into  healthy 
tissues.  Therefore,  the  extraoral  method  should  be  employed  for  blocking 
the  third  or  mandibular  division  of  the  fifth  nerve  at  a  point  1  cm.  to  the 
antero-inferior  of  the  foramen  ovale,  as  described  on  page  525,  or  blocking 
the  inferior  dentolingual  branches  by  the  extraoral  method,  by  inserting  the 
needle  lingually  to  the  ascending  ramus  and  lower  border  of  the  mandible, 
as  given  on  page  580.     (See  Figs.  411  and  412.) 

The  Cause  of  Prolonged  Anesthesia  Following-  the  Blocking"  of  the  Infe- 
rior Dento-Lingual  Nerves. — The  author  has  had  a  number  of  cases  reported 
to  him,  by  members  of  the  profession,  with  reference  to  prolonged  anes- 
thesia following  the  blocking  of  the  inferior  dental  and  lingual  nerves.  He 
has  made  a  careful  study  of  the  causes  and  has  in  almost  every  case  traced 


Fig.  409. — The  mandible  with  bone  resected  to  show  relation  of  the  inferior  dental  canal  to  the  apices 
of  roots.  The  second  molar  forms  a  saddle  over  the  canal  which  is  a  condition  existing  in  many  cases 
which  may  cause  postoperative  pain,  If  the  roots  of  the  third  molar  were  fully  formed  they  would  no 
doubt  extend  into  or  even  below  the  inferior  dental  canal. 


the  etiology  of  this  condition  to  the  operation,  or  to  the  injection  of  a  solution 
contaminated  with  alcohol.  If  the  anesthetizing  solution  conforms  to  all  the 
physical  and  physiological  laws,  no  pathological  changes  Avill  take  place  in 
the  delicate  tissues  which  receive  the  solution,  and  the  operator  who  places 
the  blame  upon  the  nerve  block  method  is  doing  so  unjustly.  The  reader  is 
referred  to  Chapter  XX  for  the  purpose  of  familiarizing  himself  with  the  an- 
esthetic solutions,  the  proper  constituents,  and  their  therapeutic  action;  also 
to  Chapter  XIX  which  describes  the  vehicle.  It  has  been  proved  that  a 
properly  prepared  procain,  suprarenin.  Ringer  solution  is  a  nonirritant,  and 
will  not  cause  the  slightest  pathological  change  in  the  delicate  tissues  in- 
jected, provided,  of  course,  the  solution  has  been  injected  in  the  proper  man- 
ner. In  a  number  of  troublesome  cases  reported  to  the  writer,  he  has  learned 
that  the  opei-ator  performed  some   operation,  such  as  the   extraction   of  the 
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lower  first  or  second  molar  tooth,  or  the  ciirettement  of  the  alveolar  socket. 
Figs.  110,  409,  and  410  illustrate  the  inferior  dental  canal  and  its  close  re- 
lationship to  the  apices  of  the  lower  second  and  third  molar  roots.  It  is 
self-evident  that  if  these  teeth  are  radiographed,  and  an  area  of  necrosis  is 
found  around  the  apices  of  the  roots,  then  the  teeth  extracted,  and  the  sock- 
ets improperly  curetted,  injury  of  the  inferior  dental  nerve  is  very  likely  to 
occur.  Teeth  in  such  a  pathological  condition  should  be  removed  surgi- 
cally, the  operator  following  a  definite  technic  for  their  removal.  If  a 
differentiation  is  made  betAveen  pathological  and  healthy  tissue,  he  will  avoid 
trauma  to,  or  severance  of  the  nerve,  thereby  prolonging  anesthesia.  The 
curettement  of  the  alveolar  socket  following  the  extraction  of  the  lower 
bicuspid  and  molar  teeth  has,  in  a  number  of  cases,  resulted  in  injury  to  the 


Fig.  410. — An  impacted  lower  third  molar  showing  its  relation  to  the  inferior  dental  nerve.  Illus- 
tration shows  the  tooth  removed  from  its  socket.  Note  the  close  relation  of  the  tooth  to  the  inferior  den- 
tal  nerve  which  is  a  common   cause  of  neuralgia   due   to  pressure.      i^After  Cryer.) 


inferior  dental  nerve.  A  small,  sharp  curette,  inserted  into  an  alveolar  socket 
will  readily  penetrate,  not  only  the  area  of  necrosed  bone,  as  shown  by  the 
dental  radiograph,  but  the  HEALTHY  middle  alveolar  plate,  is  easily  pene- 
trated. The  inferior  dental  nerve  may  be  located  very  close  to  the  apices  of 
the  roots  of  the  teeth,  and  slight  pressure  on  the  curette  may  produce  trauma 
or  laceration  of  the  epineurium,  or  the  curette  may  actually  sever  some  of  the 
fibers  which  comprise  the  inferior  dental  nerve.  The  location  and  extent  of 
prolonged  postoperative  anesthesia  depend  on  the  number  of  nerve  fibers 
destroyed.  If  only  a  few  nerve  fibers  have  been  severed,  then  the  anesthesia 
will  be  very  slight,  whereas,  if  a  number  of  them  have  been  involved,  the  an- 
esthesia will  extend  over  a  greater  area.  The  skin  and  mucous  membrane 
anesthetized  may  vary  from  1  cm.  to  2  or  3  cm.  in  diameter.     The  anesthesia 
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may  be  so  slight  that  it  is  not  noticeable  to  the  individual,  only  when  the 
finger  is  placed  on  the  part  and  comparison  of  the  partially  anesthetized  area 
with  the  surrounding  normal  tissue  is  made.  Several  eases  have  been  ob- 
served in  which  a  small  area  of  anesthesia  was  present  which  was  readily 
noticed  by  the  patient  while  passing  the  razor  over  his  face  while  shaving. 
Some  patients  have  returned  to  their  dentists  and  comj)lained  of  this  numb- 
ness, and  the  writer  regrets  to  say  that  in  the  majority  of  cases  the  dentist 
has  blamed  the  method  of  block  anesthesia,  when  it  had  nothing  to  do  with 
producing  the  condition.  If  nitrous  oxid-oxj^gen  or  ether  had  been  admin- 
istered and  the  same  operative  procedure  had  been  employed,  the  same  con- 
dition would  have  been  brought  about.  Prolonged  anesthesia  of  a  part  has 
followed  operations  under  general  anesthesia  the  same  as  under  block  anes- 
thesia. 

If  the  apices  of  the  lower  molars  are  in  contact  with  the  inferior  dental 
nerve,  and  these  teeth  are  difficult  to  extract;  many  times  when  the  tooth 
leaves  the  socket,  it  will  slightly  injure  the  inferior  dental  nerve,  resulting  in 
numbness  of  the  tissue  at  a  distant  point.  A  friend  of  the  writer,  a  dentist, 
has  had  an  interesting  case,  the  narration  of  which  will  be  of  value  to  the 
exodontist.  About  one  year  ago  this  operator  blocked  the  inferior  dental 
and  lingual  nerves  for  the  removal  of  an  impacted  lower  third  molar  which 
was  lingually  inclined  and  of  the  third  degree  type.  During  the  process  of 
removal  a  portion  of  the  linguo-alveolar  plate  was  removed  and  the  lingual 
beak  of  the  forceps  accidentally  placed  too  low  on  the  lingual  side,  which 
resulted  in  injuring  the  lingual  nerve.  The  reader  will  remember  that 
in  the  description  of  the  lingual  nerve,  it  was  said  that  in  some  cases  it  was 
located  very  close  to,  or  even  in  contact  with,  the  periosteum  covering  the 
linguoalveolar  plate  of  the  lower  third  molar  when  the  tooth  was  in  the  nor- 
mal position;  notwithstanding  the  fact  that  if  the  lower  third  molar  is  lin- 
gually inclined,  it  causes  a  protrusion  of  the  alveolar  process  covering  the  lin- 
gual portion,  and  the  lingual  nerve  would  be  in  contact  with  this  part.  If  ex- 
treme caution  is  not  taken  during  the  surgical  removal  of  this  tooth,  the 
lingual  nerve  may  be  injured.  (See  Figs.  99  and  100.)  In  the  case  just 
mentioned,  the  patient  returned  to  the  operator  about  two  weeks  after  the  ex- 
traction, and  complained  of  profound  anesthesia  of  the  anterior  two-thirds 
of  the  tongue  and  soft  tissues  in  the  floor  of  the  mouth.  The  writer  was 
called  in  consultation,  and  on  examination  of  the  patient  found  that  the  lin- 
gual nerve  had  been  severed  during  the  removal  of  the  impacted  third  molar. 
The  operator  who  removed  the  tooth,  attributed  the  cause  of  prolonged  anes- 
thesia to  the  block  method,  when  the  anesthetic  had  nothing  to  do  with  it.  This 
condition  no  doubt  would  have  happened  had  nitrous  oxid-oxygen  or  ether 
been  administered. 

In  case  a  lower  third  molar,  which  is  impacted  and  lingually  inclined,  is 
to  be  removed,  extreme  caution  must  be  exercised  during  the  surgical  pro- 
cedure to  avoid  injury  of  the  lingual  nerve.  If  the  dental  radiogram  reveals 
considerable  absorption  around  the  apices  of  the  lower  teeth,  care  should 
be  observed  while  curetting,  following  the  extracting.     A  well-defined  radio- 
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gram  will  reveal  the  location  of  the  inferior  dental  canal,  and  it  is  an  excel- 
lent guide  for  the  operator  to  use  in  dealing  with  these  eases.  Even  in  some 
instances  in  which  no  infection  is  present,  or  no  curetting  done,  the  apices  of 
the  lower  molars  vasLy  be  in  close  contact  Avith  the  inferior  dental  nerve,  and 
during  the  process  of  a  difficult  extraction,  trauma  or  laceration  of  the  in- 
ferior dental  nerve  may  take  place,  which  will  result  in  slight  numbness  or 
anesthesia  of  the  tissues  supplied  by  the  severed  nerve  fibers.  In  all  cases  that 
have  been  reported  to  the  writer,  not  a  single  case  has  involved  the  upper  jaw, 
but  all  cases  have  been  restricted  to  the  region  of  the  inferior  dental  nerve. 
The  reason  for  this  is  that  the  curetting  of  a  superior  alveolar  socket  is  dififer- 
ent  from  the  curetting  of  a  lower  socket,  because  the  branches  of  the  outer 
nerve  loop  which  supply  the  upper  molars  and  bicuspid  teeth  are  arranged 
diiferently  as  compared  to  the  nerves  supplying  the  teeth  in  the  lower  jaw. 
The  severing  of  the  branches  of  the  outer  nerve  loop,  which  enter  the  respec- 
tive apices  of  the  upper  molars  and  bicuspid  teeth,  will  not  cause  prolonged  post- 
operative anesthesia,  because  they  are  not  supplied  by  a  nerve  branch,  such  as  the 
inferior  dental.  The  nerve  fibers  comprising  the  inferior  dental  nerve  pass 
anteriorly  to  the  point  which  has  been  curetted,  or  the  tooth  extracted,  to 
supply  the  tissue  anteriorly,  and  if  the  nerve  branches  are  mutilated,  naturally, 
anesthesia  of  the  part  which  they  supply  is  produced.  Again  repeating,  the 
operator  should  be  very  careful  in  using  a  small  sharp  curette,  especially  in 
the  sockets  of  the  lower  molars,  following  extraction.  In  these  cases  it  is 
advisable  to  take  dental  radiograms  and  correctly  interpret  them  before 
operating  and  if  necessary  make  a  second  radiograph  to  check  up  the  case. 
In  those  cases  in  which  the  inferior  dental  nerve  fibers  have  been  injured, 
and  an  area  of  numbness  has  been  produced  in  the  tissues,  usually  the  nor- 
mal sensation  will  return  in  from  one  to  six  months,  this  depending  upon  the 
amount  of  destruction,  as  the  nerve  fibers  destroyed  must  regenerate  and  the 
regeneration  is  very  slow.  (See  page  54.)  Nothing  serious  can  result,  other  than 
the  inconvenience  caused  to  the  patient  by  an  area  of  numbness  of  a  circum- 
scribed area  of  the  tissues.  Practically  nothing  can  be  done  so  far  as  treat- 
ment is  concerned.  However,  massage  and  electricity  are  of  value  although 
the  numbness  or  anesthesia  will  gradually  subside  if  nothing  at  all  is  done. 
The  operator  or  patient  should  not  become  alarmed,  as  nature  will  slowly 
heal  the  nerve  fibers  which  have  been  injured,  and  sensation  will  return. 

BLOCKING  THE  INFERIOR  DENTAL  AND  LINGUAL  NERVES  IN 

CHILDREN 

If  the  inferior  dental  and  lingual  nerves  are  being  blocked  for  a  child,  the 
needle  is  inserted  at  a  point  approximately  seven  millimeters  above  the  oc- 
clusal plane  of  the  lower  teeth,  instead  of  the  level  of  1  cm.  which  is  em- 
ployed in  the  adult.  The  average  depth  for  inserting  the  needle  to  block  the 
inferior  dental  nerve  for  an  adult  is  approximately  2  cm.,  but  mtli  the  child  the 
average  depth  is  fifteen  millimeters.  Instead  of  the  lingual  nerve  being  located 
1  cm.  from  the  surface  of  the  mucous  membrane,  it  is  situated  at  an  average 
depth  of  6  mm.     These  nerve  branches  are  blocked  in  identically  the  same 
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manner  as  the  teclmic  for  the  adult,  with  the  exception  that  the  needle  is 
slightly  elevated  as  advanced  into  the  tissues  and  is  inserted  at  a  point  lower 
than  1  cm.  above  the  occlusal  plane  of  the  lower  teeth.    (See  Fig.  402.) 

The  author  has  stated  many  times  that  if  block  anesthesia  is  employed 
only  for  the  treatment  of  the  broken  down  lower  first  permanent  molar,  or 
for  the  extraction  of  these  teeth,  the  operator  is  well  repaid  for  the  time  con- 
sumed in  entering  the  great  field  of  block  anesthesia.  "We  are  all  aware  that 
many  times  the  neglected  lower  first  molar  must  be  extracted  and  the  blocking 
of  the  inferior  dento-lingual  nerve  branches  makes  the  removal  of  these  teeth 
absolutely  painless.  An  operation  performed  in  this  manner  creates  a  pro- 
foundly favorable  impression  upon  the  little  patient  that  the  teeth  can  be 
operated  without  his  suffering  intense  pain.  Last,  but  not  least,  the  child  is 
not  afraid  to  return  to  the  dentist  who  renders  this  class  of  service.  There 
is  a  striking  contrast  between  the  services  rendered  by  the  dentist  who  em- 
ploys methods  of  eliminating  all  pain  in  comparison  with  the  one  who  inflicts 
excruciating  pain  upon  the  child  and  leaves  in  his  mind  a  horror  of  the  dental 
chair  and  for  future  dental  treatment.  The  inferior  dento-lingual  injection 
is  not  contraindicated  in  a  child,  and  should  be  employed,  whenever  necessary. 
For  the  extraction  of  deciduous  teeth,  subperiosteal,  terminal  or  infiltration 
anesthesia  will,  in  most  cases,  produce  profound  anesthesia,  so  that  the  teeth 
can  be  painlessly  removed.  However,  if  the  tooth  or  teeth  are  abscessed,  it  is 
better  to  make  the  inferior  dento-lingual  block  injection  than  it  is  to  insert 
the  needle  into  inflamed  or  infected  tissue.  This  deep  block  injection  is  of 
great  value  in  the  blocking  .of  the  first  permanent  molar  in  the  young  child, 
as  well  as  for  operations  which  involve  other  permanent  teeth.  The  inferior 
dento-lingual  nerves  can  be  blocked  with  little  or  no  appreciable  pain  to  the 
child;  in  fact,  much  easier  and  with  less  resistance  on  the  part  of  the  patient 
than  if  the  subperiosteal,  terminal  or  infiltration  method  is  employed. 

BLOCKING  THE  INFERIOR  DENTAL  AND  LINGUAL  NERVES  BY  THE 

EXTRAORAL  ROUTE 

Thoma  has  advocated  the  blocking  of  these  nerves  by  the  extraoral  route, 
which  is  accomplished  by  inserting  the  needle  in  the  skin  at  the  lingual  side 
of  the  angle  of  the  mandible.  See  Figs.  411  and  412.  The  skin  at  the  angle 
of  the  jaw  is  thoroughly  prepared  by  the  application  of  tincture  of  iodin. 
Needle  No.  8  is  employed,  which  is  20  gauge,  and  60  mm.  long.  (See  Fig. 
177.)  The  preliminary  injection  is  made  into  the  skin,  using  needle  No.  7, 
injecting  at  least  one  mil  of  the  solution.  After  waiting  five  minutes  for  the 
solution  to  anesthetize  the  skin  and  subcutaneous  tissue,  the  regular  nerve 
blocking  needle  is  advanced  through  the  tissue  just  lingual  and  anterior  to 
the  angle  of  the  ramus.  (See  Fig.  412.)  The  needle  is  advanced  upward  and 
slightly  laterally  in  the  soft  tissue,  and  when  the  needle  is  at  an  approximate 
depth  of  2  cm.  the  periosteum  covering  the  lingual  portion  of  the  ascending 
ramus  is  reached,  after  wliicli  the  ix'i-iostcuni  is  followed  until  approximately 
4  cm.  of  the  needle  has  been  advanced  into  the  tissue,  leaving  1  cm.  to  remain 
on  the  exterior.     The  necdh-  should  be  ;i(l\';incc(|  inln  1lic  tissue,  dir-ccl  iiig  it  to 
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a  point  5  mm.  anterior  to  the  inferior  dental  nerve  as  it  enters  the  inferior 
dental  foramen.  If  this  is  done,  the  solution  Avill  be  deposited  5  mm.  anterior 
to  the  inferior  dental  nerve,  and  5  mm.  posterior  and  lateral  to  the  lingual 
nerve,  and  the  solution  Avill  readily  i-each  both  nerve  branches  l)y  infiltration. 
The  amount  of  solution  injected  is  three  mils.  Anesthesia  is  secured  in  the 
tissues  supplied  by  these  nerves  as  given  under  the  intraoral  method. 


Fig.   411. — Illustraling  the   position    of   needle   for  blocking   the   inferior   dental-lingual    nerves   by   the    extra- 
oral   method.      (Courtesy   of   Dr.   Thoma.) 


BLOCKING  THE  LONG  BUCCAL  OR  BUCCINATOR  NERVE 

TopogTaphy  of  Anatomy. — The  reader  is  referred  to  Chapter  YII  for  a 
complete  description  of  this  nerve,  hence  only  a  brief  consideration  will  be 
given  here. 

This  nerve  is  a  branch  of  the  third  or  mandibular  division  of  the  fifth 
nerve,  and  arises  above  the  inferior  dental  and  lingual  branches.     (See  Figs. 
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60,  88,  91,  95,  and  125.)  The  long  buccal  nerve  is  about  half  the  diameter  of 
the  lingual  nerve.  It  passes  downward  and  slightly  forward,  near  the  lingual 
border  of  the  ramus  of  the  mandible  and  lateral  to  the  tuberosity  of  the  supe- 
rior maxillary  bone.  (See  Figs.  48  and  65.)  In  its  passage  downward  and 
forward  it  is  situated  between  the  two  heads  of  the  external  pterygoid  muscle 
and  continues  in  the  above  named  course  until  it  reaches  the  posterior  surface 
of  the  buccinator  muscle,  and  then  divides  into  two  divisions.     (See  Figs.  42, 


Fig.   412. — X-ray   illustrating   relation    of   needle   to   inner   surface   of   ascending   ramus   for   blocking   inferior 
dental-lingual  nerves  by   the  extra  oral   method.      (Courtesy  of  Dr.   Thoma.) 


88,  and  89.)  The  first  division  or  ramus  continues  in  a  forward  direction  sup- 
plying the  integument  of  the  upper  part  of  the  buccinator  muscle.  The  lower 
branch  or  ramus  passes  downward  and  forward  in  the  mucosa  and  connective 
ti.ssuo  until  it  reaches  the  angle  of  the  inoiilh.  (See  Fig.  56.)  Tliis  1)ranch 
supplies  the  mucosa  of  the  cheek,  the  integument  of  the  buccinator  muscle  and 
buccal  periosteum  and  gum  tissue  covering  the  bucco-alveolar  lA-dte  in  the 
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region  of  the  second  and  third  lower  molars  in  75  per  cent  of  cases.  In  many 
cases  the  mucosa  located  distal  to  the  lower  third  molar  is  supplied  by  this 
nerve.  As  near  as  can  be  estimated,  this  nerve  supplies  the  buccal  gum  tissue 
and  periosteum  covering  the  lower  first  molar  in  approximately  5  per  cent 
of  the  cases.  The  author  has  never  observed  a  case  in  which  the  buccal  tissues 
in  the  region  of  the  first  and  second  lower  bicuspid  teeth  were  supplied  by  this 
nerve  branch.  It  has  been  his  experience  to  find  that  in  at  least  75  per  cent 
of  the  cases  it  is  necessary  to  block  the  long  buccal  nerve  for  extraction  of  the 
lower  second  and  third  molars  or  for  other  operations  which  involve  the 
buccal  tissues.  Therefore,  in  approximately  75  per  cent  of  the  cases  the  buccal 
tissue  in  the  region  of  the  lower  second  and  third  molars  and  distal  to  the 


Fig.   413. — First   position   of   needle   point   for   long   buccal   injection. 

lower  third  molar,  receives  its  nerve  supply  from  two  different  sources,  namely, 
from  the  inferior  dental  and  long  buccal  nerve  branches.  When  the  long 
buccal  nerve  supplies  this  region,  it  is  necessary  to  block  it  in  addition  to  the 
inferior  dental.  The  long  buccal  nerve  differs  somewhat  in  different  indi- 
viduals. This  is  the  reason  it  is  not  necessary  to  block  it  in  approximately  25 
per  cent  of  cases,  as  in  these  cases,  the  blocking  of  the  inferior  dental  nerve 
produces  complete  anesthesia  of  the  buccal  structures. 

Needle  Employed. — Needle  No.  4,  25  gauge,  and  30  mm.  in  length,  is  used 
for  this  injection. 

Technic  of  Injection. — One  of  two  locations  may  be  employed  for  blocking 
the  long  buccal  nerve  which  are ;  first,  injecting  the  solution  into  the  tissues  buccal 
and  distal  to  the  lower  second  and  third  molars.  Second ;  injecting  the  solution 
below  and  posterior  to  the  opening  of  Stenson's  duct. 
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Technic  for  Injecting  Solution  Buccal  to  the  Lower  Second  and  Third  Mo- 
lars for  Blocking"  the  Branches  of  the  Long  Buccal  Nerve. — The  mucous  mem- 
brane, gum  tissue,  and  periosteum  located  buccally  to  the  lower  second  and  third 
molars  is  carefully  dried,  and  a  germicidal  solution  applied.  The  mucosa  is 
punctured  to  the  buccal  of  the  apex  of  the  distal  root  of  the  lower  second 
molar.    The  needle  enters  the  mucosa  at  the  lowest  point,  i.  e.,  midway  between 


Fig.   414. — Wei   specimen  showing  the  starting  of  the  neeillt   in   tlie  mucosa  buccal  to   distal   root  of 
lower  second  molar  for  anesthetizing  the   branches   of   the   long   buccal   nerve. 
1,    Lateral    wall    of    maxillary   sinus    removed. 


the  cheek  and  gum  tissue  in  the  region  of  tlic  lower  second  molar.  The  syr- 
inge is  held  in  the  same  position  as  a  pen  while  writing.  (See  Figs.  413,  414, 
and  415.)  When  starting  the  needle,  the  patient's  mouth  should  be  open  so 
that  the  area  of  insertion  is  fully  exposed.  (See  Fig.  415.)  The  needle  is 
started  into  the  mucosa,  and  four  minims  of  the  solution  are  slowly  injected. 
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The  patient  is  now  requested  to  ])r\]\<x  liis  teeth  into  occlusion  and  to  relax  the 
cheek  and  lips,  which  will  greatly  facilitate  the  proper  manipulation  of  the 
syringe.  Next,  hold  the  syringe  and  needle  parallel  to  the  buccal  surface  of 
the  lower  teeth  and  buccal  alveolar  plate.  (See  Figs.  416,  417,  and  418.)  Ad- 
vance needle  posteriorly  5  mm.  external  to  the  periosteum,  and  inject  4  minims, 
and  Avait  one-half  minute,  then  again  advance  the  needle  5  mm.,  and  inject 
4  more  minims  of  the  solution.  Repeat  this  procedure  as  often  as  necessary, 
extending  the  needle  backward  and  in  contact  with  the  periosteum  covering 
the  external  alveolar  plate  and  parallel  to  the  bucco-alveolar  plate  until  the 
needle  point  is  located  posterior  to  the  lower  third  molar.     (See  Fig.  416.) 


Fig.   415. — Starting  the   needle   into   tlie   reflection   of   mucosa   buccal   to   the   distal   root   of   the   lower   second 

molar  with   the   patient's  mouth   open. 

Always  inject  at  least  5  minims  of  solution  distal  to  the  lower  third  molar  if  it 
is  to  be  removed.  The  average  depth  of  the  needle  from  the  starting  point 
to  the  region  disto-buccal  to  the  lower  third  molar  is  approximately  2  cm. 
The  needle  should  never  be  forced  beneath  the  periosteum  while  it  is  being  ad- 
vanced posteriorly  in  the  above  described  region. 


BLOCKING  THE  LONG  BUCCAL  OR  BUCCINATOR  NERVE  TO  THE 

POSTERIOR  AND  INFERIOR  OF  THE  OPENING  OF 

STENSON'S  DUCT 

In  case  the  tissues  are  in  a  state  of  inflammation  it  would  be  unwise  to 
block  the  long  buccal  nerve  by  inserting  the  needle  to  the  buccal  of  the  lower 
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second  and  third  molars;  therefore,  in  case  of  infection  the  nerve  is  blocked  by 
a  different  method,  which  is  in  the  mucosa  of  the  cheek,  1  cm.  posterior  and 
inferior  to  the  opening  of  Stenson's  duct.  Needle  No.  4  is  employed  for  this 
injection.  The  syringe  is  directed  from  the  opposite  side  of  the  mouth  and 
the  needle  is  advanced  posteriorly  and  laterally  into  the  mucosa  to  an  approxi- 
mate depth  of  1  cm.,  and  two  mils  of  the  solution  are  slowly  injected.  (See 
Fig.  419.) 

Locating'  Stenson's  Duct. — Stenson's  duct  is  easily  located  by  the  small 
flap  of  tissue  Avhich  is  found  at  the  opening  of  the  duct,  or  by  drying  the 
mucous  membrane,  and  then  observing  the  region  for  a  few  seconds,  when 
saliva  will  be  observed  escaping  from  the  duct.  In  most  cases  the  opening 
of  Stenson's  duct  is  located  in  the  cheek  opposite  the  buccal  surface  of  the 


Fig.    416. — Illustrating  the   position   of   needle    for  blocking   the   branches    of    long   buccal    nerve.      Note   the 
point  of   needle   is  extended   posterior  to   third   molar. 


upper  second  molar.  (See  Figs.  133,  139,  and  141.)  The  branches  of  the 
long  buccal  nerve  are  blocked  more  frequently  by  injecting  the  solution  into 
the  tissues  to  the  buccal  of  the  lower  second  and  third  molars  than  by  blocking 
the  main  division  at  a  point  1  cm.  posterior  and  inferior  to  the  opening  of 
Stenson's  duet. 

Injection  of  Solution. — When  the  nerve  is  blocked  by  inserting  the  needle 
into  tlie  ijjucosa  to  the  buccal  of  the  lower  second  and  third  molars,  the  solution 
is  injected  in  the  following  way:  When  the  point  of  the  needle  enters  the 
mucosa,  4  minims  of  the  solution  are  injected  with  the  patient's  mouth 
open,  then  with  the  patient's  teeth  in  occlusion,  with  lips  and  cheeks  relaxed, 
the  needle  is  gradually  advanced  backward  in  the  tissue  to  a  depth  of  5  mm.. 
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and  4  more  minims  of  the  solution  are  injected.  This  procedure  is  repeated 
as  often  as  necessary  while  advancing  the  needle  in  contact  with  the  periosteum 
covering  the  external  alveolar  plate.  If  the  lower  third  molar  is  to  be  re- 
moved, it  is  necessary  to  force  the  needle  at  least  5  mm.  posterior  to  the  lower 
third  molar,  and  at  that  point  5  minims  of  the  solution  must  be  injected  in 
order  to  block  the  long  buccal  branches  which  supply  the  mucosa  and  peri- 
osteum distal  to  the  third  molar.    (See  Figs.  416  and  417.)     If  this  is  not  done, 


Fig.    417.— Anatomical   specimen   which   illustrates   the   position    of    needle   along   the   buccal   alveolar 
plate   for  blocking  the  branches   of  the   long  buccal   nerve. 
1,    Anterior   aspect   of   antrum. 


in  many  cases  the  incision  which  is  made  in  the  mucosa  and  periosteum  above 
the  alveolar  j)rocess,  which  covers  the  impacted  third  molar,  will  give  the  pa- 
tient considerable  pain.  The  total  quantity  of  solution  injected  is  tAvo  mils. 
The  solution  should  be  injected  slowly  and  sufficient  time  allowed  between  the 
injections  and  the  advancement  of  the  needle  so  as  to  make  the  needle  insertion 
absolutely  painless. 
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Injection  of  Solution  One  Centimeter  Inferior-Posteriorly  to  Stenson's 
Duct  for  Blocking  Long-  Buccal  Nerve. — The  amount  of  solution  required  for 
blocking  the  long  buccal  nerve  1  cm.  posterior-inferiorly  to  the  opening  of 
Stenson's  duct  is  2  mils.  If  necessary,  the  solution  may  be  deposited  continu- 
ously from  the  time  the  needle  enters  the  mucosa  until  a  depth  of  1  cm.  has 
been  reached.  However,  it  will  be  found  that  this  is  seldom  necessary,  inas- 
much as  little  or  no  pain  is  experienced  by  the  patient  while  the  needle  is 
being  advanced  into  the  tissue. 

Precautions. — The  patient's  mouth  should  be  open  while  the  needle  is 
being  started  into  the  mucosa  so  that  the  operator  has  a  clear  view  of  the  tis- 


Fig.    418. — Injecting   the   solution   at   various   intervals   for   blocking    the   branches   of   the    long   buccal    nerve, 
as  the   needle  is  advanced  backward  with  patient's  mouth  closed. 


sues.  After  starting  the  needle  the  patient's  teeth  should  be  in  occlusion  with 
the  lower  lip  relaxed  as  shown  in  Fig.  418.  This  will  facilitate  the  free  move- 
ment of  the  .sj'ringe  while  extending  the  needle  in  the  proper  direction,  and 
there  will  be  no  danger  of  bending  or  breaking  it.  In  some  individuals  the  ex- 
ternal oblique. line  is  very  prominent  where  it  joins  the  alveolar  process  cover- 
ing the  lower  third  mobir.  and  in  such  a  case  the  point  of  the  needle  may  strike 
the  anterior  surface  of  this  bony  laiKiniark,  and  if  this  is  done,  the  barrel  of 
the  syringe  should  be  carried  down  ward  and  laterally  which  will  change  the 
direction  of  the  needle  to  that  ol"  upward  and  inward.  In  other  words,  the 
needle  will  pass  to  the  lingual  of  the  external  oblique  line.     (See  Fig.  416.)     If 
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this  position  is  assumed  by  the  needle,  it  will  not  be  parallel  to  the  occlusal  plane 
of  the  lower  third  molar,  but  will  form  an  angle  with  the  occlusal  surface.  Four 
minims  of  solution  should  be  deposited  at  intervals  of  5  mm.  from  the  time  the 
needle  enters  the  mucosa  buccal  to  the  distal  root  of  the  lower  second  molar 
until  it  reaches  a  point  distal  to  the  lower  third  molar.  Always  inject  to  the 
distal  of  the  lower  third  molar  if  it  is  to  be  operated,  which  will  anesthetize 
the  mucosa  and  periosteum  distally  to  the  region  of  this  tooth.  It  is  not 
necessary  to  force  the  needle  beneath  the  periosteum  while  making  this  injec- 
tion, because  when  the  solution  is  injected  external  to  the  periosteum  it  pro- 
duces almost  immediate  anesthesia  of  the  branches  of  the  long  buccal  nerve. 


Fig.    419. — Illustrating    position    of    syringe    for    blocking    the    long    buccal    nerve.      The    puncture    point    is 
located    1    centimeter   below   and   posterior   to    opening   of    Stenson's    duct. 

Time  to  Wait  for  Anesthesia. — ^Profound  anesthesia  is  secured  within  one 
minute  following  the  injecting  of  solution  for  long  buccal  nerve. 

Structures  Anesthetized. — The  tissues  anesthetized  depend  upon  which 
injection  is  made.  If  the  solution  is  injected  to  the  buccal  of  the  lower  second 
and  third  molars,  the  following  tissues  are  anesthetized :  mucosa  and  perios- 
teum distal  to  the  lower  third  molar,  gum  tissue,  periosteum  which  covers 
the  bucco-alveolar  plate  of  the  lower  second  and  third  molars,  and  in  addi- 
tion the  mucosa  at  the  reflection  between  the  cheek  and  gum  tissue.  If  the 
long  buccal  nerve  passes  farther  anteriorly  than  the  lower  second  molar, 
namely,  in  the  region  of  the  lower  first  molar,  which  is  sometimes  the  case, 
then,  the  tissue  in  that  region  would  also  be  blocked.     (See  Fig,  420.) 
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If  the  long  buccal  nerve  is  injected  at  a  point  one  centimeter  inferior- 
posteriorly  to  the  opening  of  Stenson's  duct,  a  greater  amount  of  tissue  is 
blocked  than  by  the  other  block  method.  In  addition  to  the  tissues  located  to 
the  buccal  and  distal  of  the  lower  first,  second  and  third  molars,  the  mucosa 
at  the  reflection  between  the  cheek  and  gum  tissue,  and  also  a  considerable 
area  of  the  cheek  are  blocked.  It  should  he  home  in  mind  that  the  long  huccal 
nerve  does  not  supply  the  alveolar  process,  teeth,  or  the  lingual  tissue.  It  is  not 
necessary  to  hlock  this  nerve  for  dental  operations,  such  as  pulp  removal,  cav- 
ity preparation,  etc.  If  the  second  and  third  molars  are  to  be  extracted,  or  if 
the  operation  should  involve  the  buccal  tissues,  then  in  75  per  cent  of  the 
cases  it  is  essential  to  block  this  nerve  branch.  In  those  cases  in  which  the 
long  buccal  nerve  supplies  the  buccal  structures  and  it  is  not  anesthetized, 
the  application  of  the  buccal  beak  of  the  forceps  would  inflict  iDain  even  if 
the  inferior  dento-lingual  nerves  were  thoroughly  blocked. 


Fig.    420. — Illustrating   the    area   which   is    anesthetized    by   the    long   buccal    injection   when    the    solution    is 
deposited  buccal  to  the  second  and  third  lower  molars. 


Determining^  When  Necessary  to  Block  the  Long  Buccal  Nerve  Following 
an  Inferior  Dento-lingual  Blocking. — After  the  inferior  dento-lingual  injec- 
tion has  been  made,  and  if  a  sufficient  time  has  elapsed  to  secure  anesthesia 
of  the  parts,  the  operator  should  test  the  tissues  to  see  whether  or  not 
profound  anesthesia  has  been  obtained.  The  operator  should  first  test  the 
case  by  exerting  direct  pressure  upon  the  gum  tissue  to  the  buccal  of  the 
lower  first  and  second  bicuspid  teeth.  If  the  patient  should  experience  pain 
it  is  caused  by  one  of  the  following  factors:  (1)  Sufficient  time  has  not 
elapsed  to  allow  the  solution  to  produce  deep  anesthesia  of  the  inferior 
dental  nerve,  or  (2)  that  the  solution  has  been  improperly  injected.  If  the 
latter  factor  is  the  cause,  deep  anesthesia  will  never  be  secured.  If  the  patient 
should  experience  pain  in  the  buccal  tissues  of  the  lower  bicuspid  teeth  the 
operator  should  wait  a  few  minutes  and  then  test  the  case  again.     On  testing 
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the  case  a  second  time,  if  the  patient  still  experiences  pain,  it  should  prove 
that  the  solution  has  not  been  properly  injected  for  blocking  of  the  in- 
ferior dental  nerve,  and  the  injection  should  be  repeated.  In  case  the  buccal 
tissue  as  the  instrument  is  extended  backward.  If  such  pressure  is  made 
strument  should  be  carried  backw'ard  over  the  gum  tissue  covering  the 
loAver  first,  second  and  third  molars.  Sharp  pressure  should  be  made  upon  the 
tissue  as  the  instrument  is  extended  backward.  If  such  pressure  is  made 
upon  the  buccal  tissues  to  a  point  distal  of  the  lower  third  molar  without 
causing  pain,  it  signifies  that  the  long  buccal  branches  do  not  enter  this  area, 
and  that  anesthesia  of  the  inferior  dental  nerve  is  complete,  and  the  blocking 
of  the  long  buccal  nerve  is  necessary.  However,  if  the  buccal  tissues  of  the 
lower  bicuspids  are  anesthetized,  and  the  patient  experiences  pain  when  the 
instrument  is  applied  to  the  buccal  tissues  of  the  lower  second  and  third 
molars,  it  signifies  that  the  long  buccal  nerve  supplies  this  area,  in  addition 
to  the  inferior  dental  nerve,  and  must  be  blocked.  In  approximately  75  per 
cent  of  cases  the  buccal  tissues  in  the  region  of  the  lower  second  and  third 
molars  are  supplied  by  nerves  from  two  different  sources,  that  is,  from  the 
inferior  dental  and  long  buccal.  In  approximately  5  per  cent  of  cases  the 
buccal  surface  of  the  lower  first  molar  is  supplied  from  the  two  different 
sources  as  mentioned  above.  The  author  does  not  advise  making  the  long 
buccal  injection  until  the  time  of  operating.  If  it  is  then  found  neces- 
sary after  testing  the  area,  the  injection  is  made.  No  time  is  lost  in  waiting 
for  anesthesia  following  this  injection  because  anesthesia  is  in  most  cases 
complete  within  one  minute.  However,  in  some  cases,  it  is  good  practice  to  make 
the  long  buccal  injection  immediately  following  the  blocking  of  the  inferior 
clento-lingual  nerves.  For  example,  if  the  patient  is  to  be  referred  to  an- 
other office  for  extraction  of  the  teeth,  or  for  the  performance  of  some  other 
operation,  it  is  always  best  to  make  sure  that  the  parts  are  thoroughly  blocked 
before  dismissing  the  patient. 

When  and  when  not  to  make  the  long  buccal  injection  has  been  some- 
what of  a  puzzle  to  many  operators,  and  this  very  injection  has  caused  many 
dentists  to  fail  with  block  anesthesia  in  the  region  supplied  by  these  nerves. 
The  writer  has  been  advised  by  many  operators  that  after  they  made  the  in- 
ferior dento-lingual  injection  they  found  the  buccal  tissues  in  the  region  of 
the  lower  second  and  third  molars  to  be  highly  sensitive,  and  in  many  cases 
they  injected  more  solution  to  block  the  inferior  dento-lingual  nerves  more 
thoroughly.  Very  much  to  their  surprise,  after  making  the  second 
injection,  the  buccal  tissues  still  remained  sensitive.  This  was  due  to 
these  tissues  being  supplied,  in  addition  to  the  inferior  dental  nerve,  by  the 
long  buccal  nerve,  and  if  several  inferior  dento-lingual  injections  were  made 
the  buccal  tissues  would  still  remain  sensitive.  Evidently  those  operators 
did  not  understand  their  anatomy,  or  they  would  have  known  that  the  long 
buccal  nerve  was  causing  the  trouble  and  would  have  made  the  long  buccal 
injection. 
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Blocking  the  Interlacing"  or  Overlapping  Branches, — It  is  not  necessary 
to  block  any  of  the  interlacing  or  overlapping  branches  of  the  long  buccal 
nerve,  except  the  inferior  dental  supplying  the  buccal  surface  of  the  lower 
second  and  third  molars  which  have  been  previously  discussed. 

BLOCKING  THE  MENTAL  AND  INCISIVE  NERVES  AT  THE  MENTAL 

FORAMEN 

Topography  of  Anatomy. — For  a  detailed  description  of  the  mental  nerve 
see  Chapter  VII.  The  inferior  dental  canal  becomes  smaller  as  it  passes  an- 
teriorly. The  apices  of  the  bicuspid  roots  are  located  a  greater  distance  above 
the  canal  than  the  apices  of  the  molar  roots.  The  inferior  dental  nerve 
continues  anteriorly  in  the  inferior  dental  canal,  giving  off  small  branches 
which  enter  the  apices  of  the  roots  of  the  lower  molars  (see  Figs.  60  and  69) 
and,  as  it  reaches  a  point  near  the  mental  foramen,  it  divides  into  two  terminal 
branches,   the   mental  and   incisive    (see   Figs.    107   and   111).      The   incisive 


Fig.   421. — ^lental   foramen   located   below    the   apex    of   first   bicuspids    (5    per   cent   of   cases). 

nerve  continues  anteriorly  in  the  mandible  supplying  the  alveolar  process,  a 
portion  of  the  bone  comprising  the  mandible,  cuspid,  lateral  and  central  in- 
cisor teeth,  labial  periosteum,  gum  tissue  and  mucous  membrane.  The  mental 
nerve  passes  out  of  the  mental  foramen  and  divides  into  the  anterior  and 
posterior  rami  (see  Fig.  112).  The  mental  nerve  does  not  supply  the  teeth, 
alveolar  process,  or  Ijoiie,  jjiit  the  buccal  tissues  located  in  the  region  of  the 
mental  foramen.  Therefore,  the  injecting  of  the  mental  nerve  does  not  anesthe- 
tize the  alveolar  process  or  two  lower  bicuspid  teeth.  All  nerve  blocking  injec- 
tions should  take  the  name  of  the  nerve  brnncli  that  is  blocked,  and  when  this 
injection  is  given  the  name  of  "mental,"  it  is  incorrect.  It  is  true  that  the 
solution  is  injected  at  the  openinji'  of  the  mental  foramen,  the  mental  nerve 
and  its  branches  being  blocked,  Ijut  the  principal  object  of  injecting  the  solu- 
tion   at    the    foi'riiiicii     is    Im    jiik'sI  licti/c    ;i     poiMioii    of    1  he     inferior    dental 
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nerve  and  the  incisive  brancli,  or  the  region  where  the  inferior  dental  divides 
into  its  terminal  divisions,  the  incisive  and  mental  bi-anches.  Therefore,  it 
appears  that  a  more  appropriate  term  would  be  to  call  this  injection  the 
"mental-incisive  injection,"  rather  than  the  mental  injection. 

The  object  of  injecting  the  solution  at  the  opening  of  the  mental  foramen 
is  to  anesthetize  the  two  lower  bicuspid  teeth,  alveolar  process,  and  buccal 
structures  in  this  region,  and  to  block  the  nerve  supply  in  conjunction  with 
the  incisive,  mental  or  inferior  dental  injections  on  the  opposite  side. 

In  the  adult  the  mental  foramen  is  located  in  most  cases  approximately 
midway  between  the  lower  border  of  the  mandible  and  the  gingival  margin 
in  the  bicuspid  region.  (See  Fig.  425.)  The  author  has  found,  after  exam- 
ining several  hundred  skulls,  that  the  location  of  the  mental  foramen  is  as 
follows :  in  5  per  cent  it  is  situated  below  the  apex  of  the  first  bicuspid  root 
(see  Fig.  421) ;  in  50  per  cent  below  and  between  the  apices  of  the  first  and  sec- 
ond  bicuspid  roots  (see  Fig.  422)  ;  in  25  per  cent  below  the  apex  of  the  sec- 


Fig.    422. — Mental    foramen    located    below    and    between    the    apices    of    the    first    and    second   'bicuspids    (50 

per  cent  of  cases). 

ond  bicuspid  root  (see  Fig.  423)  ;  and  in  20  per  cent  below  and  slightly  poste- 
rior to  the  apex  of  the  second  bicuspid  root  (see  Fig.  424).  From  the  above 
named  positions,  it  can  be  seen  that  the  mental  foramen  varies  considerably 
in  its  location.  However,  it  is  easily  located  in  most  cases  by  the  method 
described  under  technic. 

The  diameter  of  the  mental  foramen  is  in  the  average  case  21/0  mm.;  it 
extends  through  the  external  alveolar  plate ;  opens  distally  and  laterally, 
and  its  anterior  surface  has  a  sharp  margin,  Avhereas  the  posterior  surface 
is  either  flat  or  round  (see  Fig.  35).  The  anterior  ramus  of  nerve  is  in 
contact  with  the  anterior  sharp  margin,  and  when  pressure  is  exerted  on  the 
tissues  directly  over  this  point,  the  patient  experiences  a  slight  sharp  pain; 
this  is  one  of  the  methods  of  locating  this  bonj'  landmark.  If  a  transverse 
line  is  drawn  from  the  anterior  external  margin  of  the  mental  foramen  on  the 
right  side  to  the  same  landmark  on  the  opposite  side,  this  line  will  be  approxi- 
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mately  1  cm.  shorter  than  a  transverse  line  drawn  from  the  buccogingival 
margin  of  the  lower  second  bicuspid  to  a  similar  landmark  on  the  opposite 
side.  The  anatomical  shape  of  the  mandible  in  this  region  is  such  that  there 
is  considerable  difference  in  the  length  of  the  two  lines  drawn  on  the  two  trans- 
verse planes  above  given.  This  is  important  for  the  reason  that  it  is  difficult 
or  impossible  to  reach  the  mental  foramen  by  advancing  the  needle  in  con- 
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Fig.   423. — Mental   foramen   located   below  the   apex   of   second   bicuspid    (25   per   cent   of  cases). 
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Fig.   424. — Mental    foramen    located   below   and   posterior   to   the   apex    of   second    bicuspid    (20   per   cent   of 

cases). 

tact  with  tlie  periosteum  above  the  mental  foramen  during  its  passage  through 
the  tissue. 

During  a  meeting  of  llie  Kansas  State  Dental  Association  Dr.  Frank  0. 
Hetrick,  of  Ottawa,  Kansas,  brought  the  autlior  a  skull  showing  a  well  de- 
veloped  iiKMital    foi-jinicii   silucitcd   bcuerilh   the  second   molar  tooth,  which  is 
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an  iiniisiial  exception  to  the  normal  position  of  this  foramen.  In  a  small 
percentage  of  cases  two  or  more  foramina  may  be  found.  Figs.  69  and  107 
show  a   supernumerary   mental   foramen   transmitting   a   nerve   branch.      On 


Fig.   425. — Location  of  mental   foramen  in  an  adult,   midway   between   the   buccal   gingival    margin   and  lower 
border   of   mandible,   and   below   and   between    the   apices    of   the    lower   bicuspids. 


Fig.   426. — Location   of   mental    foramen    in    a   child    below    and   between    the    roots    of   the    first    and   second 

deciduous    molars. 


Fig.   427. — ^Location    of   mental   foramen    in    senile   jaw. 

close  examination  of  the  nerve  supply  in  this  specimen,  it  was  found  that  the 
mental  nerve  was  given  off  as  usual  from  the  inferior  dental  nerve,  and  then 
the  mental  nerve  divided  into  three  branches,  that  is,  the  anterior  and  posterior 
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rami  which  were  normal,  and  the  third  branch  which  was  supernumerary,  and 
passed  out  of  an  independent  foramen.     These  two  foramina  are  1  cm.  apart. 

Needle  Employed. — The  needle  employed  for  blocking  the  mental  and  in- 
cisive nerve  branches  at  the  mental  foramen  is  No.  4,  25  gauge,  and  30  mm.  in 
length  (see  Fig.  177). 

Technic  of  Injection. — The  chair  should  be  lowered  and  the  patient  assume 
a  semisupine  position,  with  the  operator  standing  behind  the  patient.  Be- 
fore preparing  the  tissue  for  the  needle,  the  location  of  the  mental  foramen 
is  ascertained.  To  locate  the  mental  foramen,  the  following  methods  are 
employed:  The  patient's  lips  and  cheeks  should  be  depressed,  and  the  opera- 
tor should  observe  the  general  location  of  the  bicuspid  teeth  which  will  give 


Fig.    428. — Locating   the    mental    foramen   by   palpating    the    tissues   with    tlie    tip    ni   index    finger. 


him  an  approximate  location  of  the  mental  foramen.  Place  the  tip  of  the  in- 
dex finger  on  the  skin  exterior  to  the  apices  of  the  roots  of  the  lower  bi- 
cuspid teeth.  (See  Figs.  428  and  429.)  The  tip  of  the  index  finger  is 
moved  gently,  and  in  most  instances  the  pulsation  of  the  mental  artery 
can  be  obtained.  However,  in  some  cases  this  is  difficult,  if  there  is  con- 
siderable muscle  and  ji(lii)Ose  tissue  present  in  this  regioiL  Usually  the 
foramen  is  located  by  placing  the  tip  of  the  index  finger  in  the  approximate 
location  of  the  foramen  and  exerting  considerable  pressure  on  the  skin  and 
underlying  tissue.  jMaiiitfiiiiing  this  pressure  continuously,  the  index  finger 
is  moved  slightly,  and  ^vllen  })ressure  is  exerted  directly  over  the  anterior 
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ramus  of  the  mental  nerve  (which  is  in  contact  with  the  anterior  sharp  mar- 
gin of  the  mental  foramen)  the  patient  will  experience  a  slight  sharp  pain. 
Before  this  procedure  the  patient  should  be  informed  to  advise  the  operator 
the  moment  he  experiences  a  difference  in  the  sensation.  This  direct  pressure 
is  an  excellent  guide  in  locating  the  mental  foramen.  Therefore,  by  these 
three  methods:  First,  observation;  second,  palpation,  and  third,  direct  pressure, 
little  difficulty  Avill  be  experienced  in  locating  the  mental  foramen,  and  after 
this  is  accomplished  the  injection  of  the  solution  is  a  very  simple  matter. 

After  the  foramen  is  located,  the  operator  should  compare  the  external 
position  of  the  index  finger,  as  it  is  resting  over  the  mental  foramen,  with 


Fig.  429. — After  locating  the  mental  foramen  the  tip  of  index  finger  is  allowed  to  remain  over   same, 
cheek  and   lip  are  depressed  with   the  thumb. 


The 


the  bicuspid  teeth.  Next  prepare  an  area  3  cm.  in  diameter  with  the  germi- 
cidal solution  over  the  buccal  surfaces  of  the  gum  tissue  and  mucosa  in  the 
region  of  the  two  lower  bicuspid  teeth.  The  operator  stands  behind  the  pa- 
tient, the  chair  lowered,  with  the  patient  in  a  semisupine  position.  The  tip 
of  the  left  index  finger  is  placed  over  the  mental  foramen,  the  cheek  and  lip 
are  depressed  with  the  thumb  (see  Fig.  429).  The  patient  is  instructed  to  keep 
the  mouth  about  one-half  open,  the  syringe  is  held  in  the  hand  pen  fashion, 
and  should  contain  at  least  two  mils  of  the  injecting  solution.  The  bar- 
rel of  the  syringe  is  in  contact  with  the  patient's  cheek,  and  with  the 
cheek   drawn  laterally   and   the  lip   depressed,   the   area   of   injection  is  in 


598  BLOCK   ANESTHESIA   AND   ALLIED    SUBJECTS 

full  view.  The  mucous  membrane  is  punctured  with  the  needle  at  a  point  be- 
tween the  cheek  and  gum  tissue,  or  at  the  lowest  point  buccal  to  the  lower 
second  bicuspid  tooth.  Great  stress  should  be  laid  on  the  importance  of  punc- 
turing the  mucosa  buccal  to  the  second  bicuspid  tooth.  (See  Figs.  431  and 
432.)  Do  not  insert  the  needle  into  the  gum  tissue,  for  if  this  is  done,  it  may 
be  forced  beneath  the  periosteum  and  never  reach  the  mental  foramen.  When 
the  needle  is  started  into  the  mucous  membrane  it  should  be  at  least  1  cm. 


Fig.    430. — Illu-strating  a  line   drawn   through   the   long  a.xis  of   upper  second  bicuspid   passing  through 
the   following: 

1,    Supraorbital    foramen    or    notch;    2,    infraorbital    foramen;    3,    route    of    upper    second    bicuspid;    4, 
mental   foramen. 

from  the  pei'iostciDn  coxoi-iiig  the  external  alveolar  plate  (see  Fig.  433).  The 
needle  should  never  be  in  contact  with  the  periosteum  until  the  open- 
ing of  the  mental  foramen  is  reached.  The  direction  of  the  needle,  after  the 
initial  puncture  is  made,  depends  on  the  location  of  the  mental  foramen.  Fig. 
434  shows  the  four  positions  of  llic  incnlfil  foramen,  jiiid  also  indicates  the  posi- 
tion assumed  by  the  needle  as  it  passes  llii-ougli  the  tissues.    A  common  start- 
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ing  point  is  employed  which  is  located  in  the  mucous  fold  to  the  Ijueeal  of  the 
lower  second  bicuspid  (see  Figs.  431  and  434).  If  the  position  of  the  mental 
foramen  is  found  to  be  below  the  apex  of  the  first  bicuspid,  the  needle  is  di- 
rected towards  the  foramen,  Avhich  would  be  anteriorly,  inward  and  down- 


Fig.    43L — Illustrating   puncture    point   for   mental    injection,    located    buccal    to    second    bicuspid. 


ward.  If  the  foramen  is  situated  below  and  between  the  apices  of  the  bi- 
cuspid teeth,  the  needle  is  inserted  downward,  inward  and  anteriorly  (see  Figs. 
435  and  436).  If  the  foramen  is  beneath  the  apex  of  the  second  bicuspid,  the 
needle  is  advanced  downward  and  inward  (see  Fig.  437),  and  if  it  is  located 
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slightly  posterior  to  the  apex  of  the  second  bicuspid,  the  needle  is  directed 
downward,  backward  and  inward  (see  Fig.  438).  The  approximate  depth  of 
needle  in  all  cases  is  1  cm.  The  needle  forms  an  acute  angle  to  the  external 
alveolar  plate,  and  should  not  be  advanced  through  the  tissue  in  contact  with 
the  periosteum,  as  such  a  procedure  might  result  either  in  bending  or  breaking 
the  needle,  and  in  most  cases  the  mental  foramen  would  not  be  reached. 
Injection  of  Solution. — The  amount  of  solution  injected  at  the  opening  of 
the  mental  foramen  is  two  mils.  It  is  seldom  necessary  to  inject  any  solution 
before  the  foramen  is  reached,  because  the  patient  experiences  little  or  no 
pain  during  the  passage  of  the  needle  through  the  tissues.    However,  it  is  good 


Fig.    432. — Starting  the    needle   into   the    reflection   of   mucosa   situated   buccal    to    the    lower    second   bicuspid 

for  the  mental  injection. 


practice  if  the  patient  shows  signs  of  pain  to  deposit  a  few  minims  of  the 
solution  after  the  initial  puncture  is  made.  The  solution  should  be  injected 
slowly,  thus  allowing  ample  time  for  the  tissues  to  accommodate  themselves 
to  the  presence  of  the  solution.  The  index  finger  should  be  held  directly 
over  the  positioii  of  the  menial  fm-ameii,  and  as  soon  as  a  few  minims  of  the 
solution  leave  the  syringe,  an  expansio]i  of  the  tissues  will  take  place  which  is 
readily  detected  by  .the  index  finger,  due  to  tactile  sensation.  The  bevel 
of  the  needle  should  always  be  advanced  in  the  tissue  towards  the  periosteum, 
which  is  indicated  by  the  blank  side  of  the  needle  hub.  If  the  needle  point 
pierces  the  periosteum,  considerable  pressure  will  be  necessary  to  force  the 
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solution  from  the  syringe,  and  if  this  is  experienced  l^y  the  operator,  the  needle 
should  be  slightly  withdrawn  and  its  position  changed.  If  the  needle 
is  manipulated  as  previously  descril)ed,  the  solution  can  be  injected  with  per- 
fect ease,  without  pain,  and  little  or  no  difficult}^  Avill  be  experienced,  the 
needle  striking  the  periosteum  before  the  opening  of  the  foi'amen  is  reached. 
Massaging"  the  Tissues. — After  the  solution  is  injected,  the  skin  Avhich 
covers  the  region  of  the  mental  foramen  should  be  massaged,  using  a  circular 
movement,  to  enable  the  solution  to  penetrate  the  mental  foramen  and  reach 
the  inferior  dental  nerve,  where  the  mental  and  incisive  branches  arise.  The 
solution  must  pass  through  the  mental  foramen  to  produce  anesthesia  of  the 


Fig.    433. — Injecting   the    solution    at   tiie   mental    foramen. 


two  lower  bicuspid  teeth  (50  per  cent  of  cases  the  cuspid),  alveolar  proc 
ess  and  buccal  structures.  A  skillful  technic  is  necessary  if  the  solution 
is  to  be  injected  at  the  opening  of  a  foramen,  such  as  the  mental  or  in- 
fraorbital, because  the  solution  must  pass  a  distance  of  several  millimeters  to 
reach  the  desired  nerve  branches.  Therefore,  the  operator  must  remember  that 
if  the  solution  is  not  injected  at  the  opening  of  the  foramen,  very  little  of  it  Avill 
ever  reach  the  desired  point,  even  if  the  area  is  properly  massaged. 

Precautions. — Always  locate  the  position  of  the  mental  foramen  before 
preparing  the  tissue  for  the  reception  of  the  needle.  Never  extend  the  needle 
downward  in  contact  Avith  the  periosteum  for  fear  of  bending  or  breaking  it 
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Fig.  434. — \'arious  directions  of  needle  for  depositing  solution  at  mental  foramen.  X.  Represents 
various  positions  of  mental  foramen.  O.  Represents  common  starting  point  of  needle.  1,  '  Direction  of 
needle  when  foramen  is  located  beneath  first  bicuspid;  2,  when  below  and  between  bicuspids;  3,  when  be- 
low  second  bicuspid;    4,  when  below   and   distal  to   second   bicuspid. 


I'ig.    435. — Injecting    solution    at    mental    foramen    when    located    below    and    between    apices    of    bicuspids. 
Needle   directed   downward,   inward   and   slightly   anteriorly. 
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Fig.    436. — Ill.ustrating    direction    of    needle    for    injecting   solution    at    mental    foramen,    when    located 
below   and  between   apices  of  bicuspids. 
1   and   2,   Mental   nerve. 


Fig.    437.^ — Injecting    solution    at    mental    foramen,    when    located    below    apex    of    second    bicuspid.      Needle 

directed    downward    and    inward. 
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before  the  opening  of  the  mental  foramen  is  reached.  It  will  be  noted  that 
considerable  stress  is  placed  on  this  point,  as  man}'  operators  have  failed  to 
produce  anesthesia  of  this  region  with  the  mental  injection.  If  the  solution  is 
deposited  five  to  ten  millimeters  from  the  foramen^  very  little  will  pass  into  the 
inferior  dental  canal,  as  the  solution  during  the  process  of  massaging  will  fol- 
low the  lines  of  least  resistance,  which  are  the  soft  tissues.  The  needle  em- 
ployed for  this  injection  is  No.  4,  3  cm.  in  length.  The  average  depth  to  in- 
sert the  needle  is  1  cm. ;  therefore,  2  cm.  will  remain  outside  the  tissue. 


Fig.   438. — Injecting  solution   at  mental   foramen   when   located   below  and   distal  to   apex   of  second   bicuspid. 
Needle    is   directed   downward,    inward   and    slightly    backward. 

Time  to  Wait  for  Anesthesia. — The  time  to  wait  for  anesthesia  depends 
upon  the  four  factors  given  on  page  196.  If  the  solution  has  been  properly 
injected  at  the  opening  of  the  mental  foramen,  and  the  tissues  covering  the 
region  massaged  in  a  circular  manner,  the  time  Avill  vary  from  three  to  five 
minutes. 

Structures  Anesthetized. — A  single  mental  injection,  if  properly  made, 
should  anesthetize  the  first  and  second  bicuspids,  and  in  50  per  cent  of  the 
cases  the  cuspid,  the  alveolar  process,  bnccnl  periosteum,  gum  tissue  and 
mucosa  in  the   reflection   of  the   fheek,   extending  antei'iorly   as   far   as   the 
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labial  surface  of  the  lower  cuspid.  Following  three  difforent  injections  hy 
the  author,  anesthesia  was  secured  of  the  cuspid,  first  and  second  bicuspids, 
first  and  second  molar  teeth.  The  solution  was  injected  through  the  mental 
foramen,  and  anesthesia  was  secured  over  a  greater  area  on  account  of  the  solution 
passing  both  anteriorly  and  posteriorly  in  the  inferior  dental  canal.  It  is  not 
the  object  to  force  the  needle  into  the  mental  foramen,  but  it  should  be  stopped 
at  the  opening  and  the  solution  injected  at  that  point.  In  50  per  cent  of  the 
cases,  anesthesia  will  be  secured  in  the  cuspid  sufficient  for  sensitive  cavit}' 
preparation.  However,  if  sufficient  anesthesia  has  not  been  secured  in  the 
cuspid,  the  overlapping  or  communicating  branches  on  the  opposite  side  are 
blocked  by  making  the  incisive  injection  on  the  same  side  on  which  the 
mental  injection  was  made. 

If  the  bicuspid  teeth  are  to  be  extracted,  or  treated  for  pyorrhea,  or  any 
operation  which  involves  the  lingual  side,  then  it  is  essential  to  block  the  lin- 


Fig.   439. — 1,    Outline    of   area    of   anesthesia    produced    by   making    injection    at    mental    foramen;    2,    mental 

foramen. 

gual  nerve,  as  it  supplies  the  gum  tissue,  periosteum  and  mucus  membrane  on 
the  lingual  side  of  the  bicuspid  teeth.  The  technic  for  blocking  the  lingual 
nerve  supply  that  accompanies  the  mental  injection,  is  described  on  page  619. 

Indications  and  Contraindications  for  the  Mental  Injection. — The  mental 
injection  is  indicated  when  the  bicuspid  teeth  are  involved,  or  in  case  it 
is  desired  to  block  the  communicating  nerve  supply  in  the  region  of  the 
mental  foramen.  This  is  employed  many  times  in  conjunction  with  the  in- 
cisive, mental  or  inferior  dental  injections  on  the  opposite  side  of  the 
jaw.  When  the  nerve  supply  is  blocked  at  the  mental  foramen,  the  area  of 
anesthesia  is  restricted  to  a  smaller  area  than  that  which  would  be  produced 
following  the  inferior  dental  injection. 

The  mental  injection  is  contraindicated,  if  it  is  impossible  to  locate  the 
position  of  the  mental  foramen,  or  if  the  tissues  through  which  the  needle 
must  pass  are  inflamed,  or  infected. 
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Blocking-  the  Interlacing  or  Overlapping-  Branches. — The  deep  block  in- 
jections, which  are  usually  given  to  anesthetize  the  nerve  supply  from  the  oppo- 
site side,  is  the  mental  injection  on  the  opposite  side  of  the  arch,  or  the  incisive 
injections  either  in  the  right  or  left  incisive  fossa.  For  example,  if  it  is  de- 
sired to  produce  anesthesia  of  the  lower  cuspid  tooth,  in  addition  to  the  mental 
injection,  an  incisive  injection  is  made  in  the  incisive  fossa  on  the  same  side 
of  the  jaw.  This  will  block  the  incisive  nerve  branches  which  enter  this  region 
from  the  opposite  side.  These  two  injections  will  isolate  the  area  occu- 
pied by  the  lateral,  cuspid,  and  first  and  second  bicuspid  teeth. 


Fig.   440. — Making  preliminary   injection  prior   to   inserting  needle   to   mental   foramen   by   extraoral   method. 


BLOCKING  THE  MENTAL  AND  INCISIVE  NERVES  BY  THE  EXTRA- 
ORAL  METHOD 

Topography  of  Anatomy. — The  nervous  anatomy  of  this  region  has  been 
given  in  Chapter  VII.  The  needle  is  inserted  from  the  exterior  through  the 
skin  and  buccal  tissues.  The  same  rules  apply  here  for  locating  the  mental 
foramen  as  those  which  have  been  given  on  page  596  under  technic  for  block- 
ing the  mental  incisive  nerves  by  the  intraoral  method,  and  the  reader  is  ad- 
vised to  refer  to  that  part  of  the  text. 

Needle  Employed. — Two  needles  are  used  foi-  blocking  the  mental  incisive 
nerves  at  the  mental  foi-riincii  l)y  the  extraoral  method.  Preliminary  needle 
Xo.    7    is    iisfd    foi-    inj<''-iiii^'    iii1o    the    skin    and    subcutaneous     tissue,     fol- 
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lowed  by  needle  No.  4  for  injectin«i;'  the  solu1i«»ii  ;it  the  oi)ening  of  the  mental 
foramen. 

Technic  of  Injection. — The  skin  is  first  prepared  by  the  application  of  a 
germicidal  solution,  such  as  tincture  of  iodin  or  a  1/1000  solution  of  bi- 
chloride of  mercury.  The  chair  is  lowered  and  the  patient  is  placed  in  the 
semisupine  position,  the  operator  standing  behind  the  patient.  The  skin 
is  held  between  the  index  finger  and  thumb,  and  the  preliminary'  needle, 
which  is  10  mm.  in  length,  27  gauge,  is  passed  beneath  the  surface  of  the  skin, 
and  4  minims  of  solution  are  slowly  injected.     (See  Fig.  440.)     After  waiting 


Fig.    441. — Starting   needle   in   anesthetized   zone   for  blocking   at   mental   foramen   by    extraoral   method. 


for  one  minute,  the  needle  is  gradually  advanced  into  the  skin  and  subcutane- 
ous tissue,  and  4  more  minims  of  solution  are  injected.  The  process  is  re- 
peated as  often  as  necessary.  Be  careful  to  inject  the  solution  both  within 
and  beneath  the  skin.  At  least,  two  minutes  should  elapse  following  the  pre- 
liminary injection,  to  allow  the  solution  sufficient  time  to  produce  deep  anes- 
thesia of  the  skin  and  subcutaneous  parts,  so  the  regular  nerve  blocking 
needle  can  be  inserted  without  pain.  The  syringe,  Avith  needle  No.  4,  is  held 
in  the  hand  pen  fashion  and  the  puncture  is  made  in  the  skin  2  cm.  posterior 
and  inferior  to  the  angle  of  the  mouth,  in  the  tissue  which  has  been  anesthe- 
tized by  the  preliminary  injection.  (See  Fig.  441.)  The  direction  of  the 
needle  is  downward,  inward  and  either  posteriorly  or  anteriorly,  this  de- 
pending upon  the  position  of  the  foramen.  (See  Figs.  421,  422,  423,  and 
424.)     The  needle  should  not  strike  the  periosteum  covering  the  external  al- 
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veolar  plate  until  the  opening  of  the  mental  foramen  is  reached.  The  needle 
forms  an  acute  angle  with  the  external  alveolar  plate  while  the  solution  is 
being  injected.     (See  Figs.  442,  443,  and  444.) 

Injection  of  Solution. — The  skin  is  held  between  the  index  finger  and 
thumb,  the  preliminary  needle  is  inserted  beneath  the  surface,  and  one- 
half  mil  of  solution  is  injected  between  the  skin  and  muscle  tissue.     The 


rig.    442. — Wet    anatomical    sijecimen    showing    direction    of    needle    while    injecting    the    solution    at    mental 

foramen  by  extraoral  method. 


•syringe  should  contain  21/2  mils  of  solution,  which  are  sufficient  for  the  pre- 
liminary injection  and  the  amount  that  is  to  be  discharged  at  the  opening 
of  the  mental  foramen.  Two  mils  of  Ihc  solulion  ai'(!  discharged  at  the  open- 
ing of  the  mental  forani'Mi.  fSec  Figs.  443  and  444.)  If  the  patient  experi- 
ences pain  as  the  needle  is  being  advaneed,  it  is  good  practice  to  inject  solu- 
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tion  at  any  time  during  its  passage.  The  solution  should  be  injected  very 
slowly  and  the  tissues  massaged  over  the  mental  foramen  in  a  circular  man- 
ner.    (See  page  601  under  Intraoral  Method.) 

Precautions. — Never  insert  the  nerve  blocking  needle  into  the  skin  and 
other  tissues  until  a  preliminary  injection  has  been  made.    While  needle  No.  4 


Fig.    443. — Anatomical    specimen    with    depressed    flap    illustrating    the    needle    in    position    at    mental 
foramen   by  extraoral  method. 
1,  Mental  nerve. 


is  of  very  small  diameter,  considerable  pain  will  be  experienced  unless  there 
has  been  a  preliminary  injection,  or  the  skin  frozen  by  ethyl  chlorid  or  some 
other  refrigerant  agent.  Due  care  should  be  taken  in  locating  the  mental  fora- 
men before  inserting  the  needle  into  the  tissue.    Never  attempt  to  advance  the 
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needle  in  contact  with  the  periosteum  covering  the  external  alveolar  plate 
above  the  foramen. 

Time  to  Wait  for  Anesthesia. — Wait  two  minutes  for  the  preliminary  in- 
jection to  anesthetize  the  external  tissues.  The  time  to  wait  for  anesthesia 
following  the  injection  of  the  solution  at  the  opening  of  the  mental  foramen 
and  proper  massaging  of  the  tissues,  is  from  three  to  five  minutes,  depending 
on  the  four  factors  enumerated  on  page  196. 

Structures  Anesthetized. — The  structures  anesthetized  by  injecting  the  so- 
lution at  the  mental  foramen,  following  the  extraoral  method,  are  the  same 
as  those  already  enumerated  on  page  604  for  the  intraoral  method,  together 


Fig.    444. — Needle   in   position   while  injecting   the  solution   at   mental   foramen   by    e.xtraoral   method. 

with  the  skin  and  subcutaneous  tissue.  The  blocking  of  the  communicating 
or  overlapping  liranches  is  the  same  as  that  given  on  page  606  for  the  intra- 
oral method. 

Indications  for  the  Extraoral  Method  for  Blocking  the  Mental  Incisive 
Nerves. — This  method  is  indicated  if  inflammation  or  infection  is  present  in 
the  tissues  in  the  region  of  the  lower  bicuspid  teeth.  It  is  at  this  point 
that  the  needle  is  inserted  for  ])locking  the  mental  and  incisive  nerves  at  the 
mental  foramen,  by  the  intraoral  method,  (lood  results  may  be  obtained 
])y  blocking  ihcsc  nci'ves  by  the  cxiraoral  method  if  the  technic  is  properly 
executed. 
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BLOCKING  THE  INCISIVE  NERVE  BRANCHES 

Topography  of  Anatomy. — The  reader  is  referred  to  Cliapter  VJI  for  a 
complete  description  of  the  incisive  nerve.  Only  a  synopsis  will  be  given 
here.     This  branch  continnes  anteriorly  in  the  snbstance  of  the  middle  plate 


Fig.   445. — Wet  specimen  showing  position   of   needle   for   blocking  at   left   incisive   fossa. 

of  bone  of  the  lower  jaw  and  is  one  of  the  terminal  branches  of  the  inferior 
dental,  the  other  being  the  mental  branch  passing  through  the  mental  fora- 
men. The  incisive  nerve  gives  off  several  small  branches  which  supply  the 
cuspid,  lateral  and   central  incisor  teeth,   alveolar   process,   a  portion   of  the 


612 


BLOCK   ANESTHESIA   AND    ALLIED    SUBJECTS 


jaw  bone  and  the  labial  periosteum,  gum  tissue  and  mucosa  in  the  region  of 
the  above-named  teeth.  (See  Figs.  60,  69  and  111.)  The  incisive  nerve 
arising  from  the  right  inferior  dental  overlaps  its  fellow  nerve  from  the  op- 
posite side  across  the  median  line.  The  interlacing  or  overlapping  branches 
extend  some  distance  on  either  side  of  the  median  line.  For  example, 
the  incisive  nerve  branches  on  the  right  side  of  the  jaw  will  cross  the  median 
line  to  the  left  side,  and  supply  the  tissues  as  far  as  the  lateral  incisor  tooth. 
Therefore,  in  most  cases  the  region  occupied  by  the  two  centrals  and  laterals 
is  supplied  by  both  the  right  and  left  incisive  nerves.  These  branches  do  not 
supply  the  lingual  gum  tissue,  periosteum  or  mucosa. 


Fig.   446. — Illustrating   the   position   of   needle   for   injecling   at    the    left   incisive   fossa. 

Situated  on  either  side  of  the  median  line  are  the  incisive  fossae,  located 
below  and  between  the  apices  of  the  lateral  and  central  incisor  roots,  and 
midway  between  the  labio-gingival  margins  of  the  central  and  lateral  and  the 
lower  border  of  the  mandible.  (See  Figs.  32  and  102.)  These  fossas  are  sep- 
arated from  each  other  by  a  bony  prominence  at  the  median  line  which  is 
called  the  symphysis.  (See  Fig.  102.)  The  fossse  are  concave,  and  in  most 
cases  several  small  foramina,  known  as  the  incisive  foramina,  are  located  in 
the  bottom  of  each  fossa,  which  transmit  small  nerves  and  blood  vessels.  The 
external  plate  of  bone  which  forms  the  floor  of  the  fossa,  is  in  most  cases 
very  thin.  If  a  fresh  specimen  is  examined  by  stripping  the  periosteum, 
from  one  to  six  small  foramina  are  seen  which  give  direct  communication 
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from  the  exterior  to  the  inner  cancellous  plate  of  bone.  Examination  of 
a  dry  mandible  many  times  shoAVS  several  foramina  located  in  each  of  the 
incisive  fossae.  However,  with  a  dry  specimen  the  foramina  may  be  filled 
with  debris,  or  become  closed  during  the  process  of  cleaning  the  skull. 
The  small  incisive  foramina  are  of  great  importance  in  allowing  the  solution 
to  pass  readily  through  the  external  alveolar  plate,  thus  reaching  the  incisive 
nerve  branches. 

Needle  Kmployed. — The  needle  used  for  blocking  the  incisive  nerve  is  No. 
4,  25  gauge  and  3  cm.  in  length.     (See  Fig.  177.) 


Fig.  447. — Incisive  injection.     X  represents  point  of  injecting  solution  at  left  incisive  fossa.    (See  Fig.   450.) 


Technic  of  Injection. — The  incisive  branch  of  the  inferior  dental  is  easily 
blocked  if  the  operator  understands  the  technic,  osteology  and  nerve  supply 
of  the  parts.  The  blocking  of  this  nerve  is  of  great  advantage,  not  only  for 
operative  dentistry,  but  for  the  specialist  in  periodontia,  as  the  region  of  the  in- 
cisors and  cuspid  teeth  is  undoubtedly  involved  by  pyorrhea  in  a  greater 
number  of  cases  than  any  other  region.  The  technic  of  injection  is  as  fol- 
lows: In  most  cases  the  operation  will  involve  the  four  incisor  teeth,  namely, 
the  two  centrals  and  two  laterals,  and  only  one  insertion  of  the  needle  is 
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necessary  to  block  the  nerve  supply  on  the  right  and  left  sides  of  the  median 
line  (see  Fig.  451).  The  chair  is  loAvered  with  the  patient  in  a  semisnpine 
position,  and  the  operator  standing  behind  the  patient.  The  area  is  prepared 
by  drying  and  applying  the  germicidal  solution  to  the  tissues  which  are  to 


A/ 


\\ 


I'ig.    ■448.- — Wet    specimen    showing   position    of    needle    for    blocking    at    right    incisive    fossa. 


receive  the  needle;  the  syringe  is  held  in  \\w  hand  pen  fashion,  and  the  mu- 
cous membrane  is  punctured  at  the  rellectioji  between  the  lip  and  labial  gum 
tissue.  The  initial  puncture  should  always  be  made  near  the  median  line. 
(See  Figs.  445  and  446.)      The  needle  is  advanced  laterally,   downward  and 
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baekAvard,  directing  it  to  the  floor  of  the  incisive  fossa.  The  bevel  of  the  needle 
should  alwaj^s  be  towards  the  bone.  The  needle  should  not  be  in  contact  with 
the  periosteum,  except  at  the  time  the  incisive  fossa  is  reached,  at  an  approxi- 
mate depth  of  one  centimeter.  (See  Fig.  447.)  One  mil  of  solution  is  slowly  in- 
jected; then  the  needle  is  withdrawn  Avithout  taking  it  out  of  the  tissue,  and 
advanced  toward  the  opposite  fossa,  using  the  reverse  of  the  same  technic  (see 
Figs.  448,  449,  450).  Only  one  puncture  of  the  mucosa  is  necessary  for  the  in- 
jection of  2  mils  of  solution  in  both  the  right  and  left  fossse  (Fig.  451).  While 
the  needle  is  being  advanced  in  the  proper  direction,  it  is  of  advantage  to 
depress  the  lower  lip  of  the  patient  Avith  the  thumb  and  index  finger  of  the 
left  hand.    (See  Figs.  446  and  449.)    It  is  necessary  to  force  the  needle  through 


Fig.   449. — Illustrating  the  position   of  needle  for  injecting  at   the   right   incisive   fossa. 

the  frenum  located  in  the  median  line  Avhile  reaching  one  of  the  fossse,  this 
depending  upon  the  fossa  injected  first. 

If  the  four  loAver  incisor  teeth  are  to  be  blocked,  then  apply  the  technic 
as  given.  If  the  central  and  lateral  area  on  one  side  only  is  to  be  blocked, 
inject  the  solution  in  the  incisive  fossa  on  that  side  only. 

Injection  of  Solution. — If  the  area  occupied  by  the  four  loAver  incisor 
teeth  is  to  be  blocked,  the  syringe  should  contain  tAVO  mils  of  the  solution  and 
deposit  it  equally  in  the  right  and  left  incisive  fossfe.  It  is  seldom  necessary  to 
inject  the  solution  after  the  puncture  is  made  and  Avhile  the  needle  is  being 
advanced  in  the  direction  of  the  incisiA^e  fossa,  because  little  or  no  pain  is  ex- 
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perienced  by  the  patient.  However,  if  the  patient  should  experience  pain,  then 
it  is  good  i3ractice  to  discharge  a  few  minims  of  the  solution  as  the  needle 
is  being  advanced. 

Precautions. — The  operator  should  remember  the  prominence  formed  by 
the  symphysis  at  the  median  line,  and  that  the  incisive  fossae  are  located 
below  and  beneath  the  apices  of  the  lateral  and  central  incisor  teeth,  midway 
between  the  labiogingival  margin  and  the  lower  border  of  the  mandible.  Never 
insert  the  needle  into  the  gum  tissue  and  follow  the  periosteum  to  the  fossa,  as 


Fig.  450. — Incisive  injection.    X  represents  point  of  injecting  solution  at  right  incisive  fossa.  (See  Fig.  447.) 


this  procedure  may  result  in  the  bending  or  breaking  of  the  needle  which  will 
prevent  it  from  reaching  the  floor  of  the  fossa,  and  in  addition  unnecessary 
pain  will  be  inflicted  upon  the  patient  by  such  a  procedure.  The  needle  should 
always  be  started  in  the  mucosa  between  the  lip  and  gum  tissue  at  least  1  cm. 
from  the  gum  ti.ssue.  (See  Figs.  445,  446,  448,  and  449.)  The  needle  should 
form  an  acute  angle  with  the  external  alveolar  plate.  The  bevel  of  the  needle 
should  be  towards  the  periosteum  while  the  needle  is  being  advanced  into  the  tis- 
sues and  as  the  solution  is  being  injected.  The  direction  of  the  needle  should  al- 
ways be  backward,  downwfiiil  rind  laterally  to  an  approximate  depth  of  1  cm., 
leaving  2  cm.  external  to  the  tissue.  If  considerable  pressui'c  is  r(!(iuired  to  dis- 
charge the  solution  from  the  syringe,  Avithdraw  it  slightly  or  work  the  needle 
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back  and  forth  1  or  2  mm.,  Avhich  will  greath'  facilitate  the  discharging  of 
the  solution. 

Time  to  Wait  for  Anesthesia. — If  1  mil  of  the  solution  has  been  injected 
in  contact  with  the  periosteum  in  the  floor  of  each  incisive  fossa,  anesthesia 
will  be  secured  in  the  majority  of  cases  in  one  minute.  After  the  solution 
is  injected  either  in  the  right  or  left  fossa  or  in  both  of  them,  the  skin  over 
each  fossa  is  massaged,  using  a  circular  motion,  which  materially  hastens  the 
rapid  passage  of  the  solution  through  the  incisive  foramina. 

Structures  Anesthetized. — If  the  incisive  nerve  branches  are  blocked  by 
injecting  the  solution  in  only  one  fossa,  anesthesia  is  secured  in  the  central 
and  lateral  incisor  teeth,  alveolar  process,  a  portion  of  the  bone  of  the  mandi- 
ble, and  the  labial  gum  tissue,  periosteum  and  mucosa  in  the  immediate  re- 
gion of  those  teeth.    If  both  incisive  nerve  branches  are  blocked  by  injecting 


Fig.  451. — Diagram  illustrating  the  plane  through  which  the  needle  passes  for  blocking  the  incisive 
nerves  at  the  right  and  left  incisive   fossae. 

1  and  2,  Incisive  fossK.  Note  how  the  needle  indicated  by  3  is  passed  across  median  line  in  direc- 
tion of  arrow  to  position  indicated  by  4. 

the  solution  in  the  right  and  left  fossge,  anesthesia  will  then  be  secured  in 
the  four  lower  incisor  teeth,  alveolar  process,  a  portion  of  the  bone  of  the 
lower  jaw,  labial  periosteum,  gum  tissue  and  mucosa  in  the  region  of  the  four 
incisor  teeth.  (See  Fig.  452.)  In  addition  to  the  structures  previously  men- 
tioned, a  considerable  portion  of  the  lip  is  blocked.  This  injection  alone  is 
sufficient  for  dental  operations  upon  the  teeth,  such  as  cavity  preparation,  pulp 
removal,  or  shaping  the  crowns  of  the  teeth  for  bridge  abutments,  or  for  the 
performance  of  any  operation  which  involves  the  soft  structures  located  on 
■the  labial  side  of  the  four  lower  incisors.  If  these  teeth  are  to  be  extracted, 
pus  pockets  curetted,  or  any  other  operation  which  involves  the  lingual  gum 
tissue,  periosteum  and  mucosa,  is  to  be  performed,  then  it  is  necessary  to 
block  the  nerve  supply  on  the  lingual  side.     The  technic  for  this  lingual 
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blocking  is  given  on  page  623.  The  nerve  supply  on  the  lingual  side  should 
not  be  blocked  with  that  of  the  incisive  blocking  unless  the  operation  involves 
the  lingual  tissues. 

Blocking  to  Include  Lower  Cuspid  with  Central  and  Lateral. — In  some 
cases  it  will  be  found  that  partial  anesthesia  will  be  produced  in  the  lower  cus- 
pid tooth  following  an  incisive  injection,  and  when  this  is  the  case  it  signifies 
that  a  great  deal  of  the  solution  has  penetrated  the  external  alveolar  plate 
and  passed  backward  in  the  middle  cancellous  bone,  thereby  reaching  the 
nerve  supply  in  the  cuspid  region.  However,  the  inferior  dental  nerve  located 
distally  to  the  cuspid  tooth  is  only  partially  blocked,  and  if  it  is  desired  to 
include  the  cuspid  in  the  area  of  anesthesia,  it  becomes  necessary  to  make  an 
injection  at  the  mental  foramen.     (See  Fig.  453'.) 

Blocking"  the  Interlacing  or  Overlapping  Branches. — The  blocking  of  the 
communicating  branches  for  this  region  is  a  very  simple  procedure.    If  the  tis- 


Fig.    452. — 1    indicates    the   area    of   anesthesia    produced    by    blocking    the    right    and    left    incisive    nerves    at 

the   incisive   fossae. 


sues  are  to  be  operated  at  the  median  line,  then  make  the  right  and  left  in- 
cisive injections.  If  the  operation  involves  the  cuspid  tooth,  block  the  in- 
ferior dental  l)ranch  by  making  the  injection  at  the  mental  foramen. 

Unilateral  Blocking  to  Median  Line. — If  the  operation  involves  all  or  part 
of  the  teeth  on  one  side  of  the  lower  jaw  up  to  the  median  line,  then  the  in- 
ferior dento-lingual  injection  is  made,  and  in  addition  the  incisive  injection 
on  the  opposite  side.  If  the  teeth  are  to  be  extracted,  block  the  lingual  nerve 
supply  lingual  to  the  central  and  lateral  incisor  teeth.  (For  technic,  see  page 
623.)  If  only  dental  operations  are  to  lie  pcrfoi'mcd  on  tlic  teeth,  or  the  buccal  or 
labial  structures  are  iiivoh-cd,  it  is  only  necessary  to  block  the  inferior  dental 
and  incisive  nerves. 

Contraindications  for  Blocking  the  Incisive  Nerve  Branches  in  the  In- 
cisive Fossa. — This  ijijection  is  (,'0]itj-aijidicated  in  case  inllanimation  or  infec- 
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tion  is  present  in  the  labial  structures,  in  the  region  of  the  median  line;  and  in- 
stead block  the  area  by  making  right  and  left  mental  injections. 

BLOCKING  THE  LINGUAL  NERVE  SUPPLY  IN  THE  REGION  OF  THE 
TWO  LOWER  BICUSPID  TEETH 

Topography  of  Anatomy. — The  reader  should  review  the  anatomy  of  the 
lingual  nerve  and  the  tissues  it  supplies  Avith  sensation,  described  in  Chapter 
VII.  Figs.  94,  97,  99,  100,  and  101  shoAV  the  lingual  nerve  and  how  it  passes 
anteriorly  along  the  lingual  gum  tissue,  in  the  floor  of  the  mouth  and  to  the 
anterior  two-thirds  of  the  tongue.  The  periosteum,  gum  tissue,  and  mucous 
membrane  located  in  the  region  of  the  bicuspid  teeth  are  supplied  by  branches 
from  the  lingual  nerve.  These  must  be  blocked  in  addition  to  the  mental 
and  incisive  nerves,  if  extraction  of  the  bicuspid  teeth  is  desired,  or  if  the 
lingual   tissues   are    involved   in    the    operation. 


Fig.   453. — Illustrating  area  of  anesthesia  produced  by   combined  mental  and   incisive  block   injections. 
1,   Mental   injection;   2,  incisive   injection. 

Needle  Employed. — The  needle  used  for  this  injection  is  No.  4,  25  gauge, 
and  3  cm.  in  length. 

Technic  of  Injection. — The  syringe  is  held  pen  fashion,  and  the  barrel 
placed  across  the  mouth  in  the  region  of  the  cuspid  and  first  bicuspid  teeth 
(see  Fig.  454).  The  lingual  tissues  in  the  region  of  the  bicuspid  teeth  are 
prepared  for  the  reception  of  the  needle.  It  is  good  practice  to  insert  a  large 
piece  of  gauze  along  the  side  of  the  tongue,  Avhich  assists  in  maintaining  a 
dry  field  after  the  germicidal  solution  has  been  applied.  The  puncture  is 
made  in  the  lingual  tissue  midway  between  the  linguo-gingival  margin  and 
the  position  occupied  by  the  apex  of  the  lower  first  bicuspid  tooth  (see  Figs. 
455  and  456).  The  needle  is  forced  backward  and  laterally  until  it  reaches 
the  periosteum,  then  the  syringe  is  extended  across  the  median  line  until  the 
needle  is  jjarallel  to  the  surface  of  the  linguo-alveolar  plate.     Four  minims  of 
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the  solution  are  injected  as  the  needle  penetrates  the  tissue  (see  Figs.  457  and 
458).  The  needle  is  advanced  downward  and  backward,  injecting  four  minims 
as  the  needle  advances  in  the  tissue  in  contact  with  the  periosteum  covering  the 
lingual  alveolar  plate  until  the  point  is  located  below  and  distal  to  the  apex 
of  the  lower  second  bicuspid  tooth  (see  Fig.  459).  In  most  cases  the  needle 
is  inserted  into  the  tissue  to  a  depth  of  1  cm.  As  soon  as  this  location  is 
reached,  inject  one-half  mil  of  the  solution. 

Injection  of  Solution. — As  already  stated,  it  is  good  practice  to  inject  the 
solution  continuously  from  the  puncture  point  until  the  needle  is  inserted  the 
proper  depth  into  the  tissue,  especially  if  the  patient  experiences  the  slightest 


Fig.    454. — Showing   position    of    syringe    while    starting    needle    for    blocking   branches    of    lingual    nerve    in 

bicuspid    region.      (See    Fig.    4S6.) 


pain.  In  most  cases  the  needle  may  be  advanced  to  the  desired  depth  without 
any  resistance  by  the  patient.  The  syringe  should  contain  1  mil  of  the 
solution,  so  that  after  the  4  minims  are  injected  at  the  starting  point  and 
4  minims  as  the  needle  advances  into  the  tissue,  1/2  ™il  ^^ill  remain  for 
the  final  injection  into  the  region  of  the  lingual  nerve  branches.  After  a 
few  minims  of  the  solution  have  been  discharged,  the  operator  will  notice 
an  expansion  of  the  tissues  due  to  infiltration,  which  will  soon  disappear. 

Precautions. — The    fii-sl    posillon    of   llie   syringe,   as   shown   in   Fig.   454 
should  be  assumed  so  \hi\\    llic   piincl  nrc  of  1lie  tissue  can  l)e  made  midway 
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between  the  linguo-gingival  margin  and  the  apex  of  the  lower  first  bicuspid 
tooth.  The  object  of  holding  the  syringe  across  the  median  line  is  to  facilitate 
the  insertion  of  the  needle  into  the  tissue  at  that  point.  Caution  should  be 
exercised  in  observing  that  the  needle  is  forced  dow^nward  and  backward, 
bevel  towards  and  in  contact  with  the  periosteum,  and  parallel  to  the  linguo- 
alveolar  plate.  Always  make  sure  that  one-half  mil  of  the  solution  is  in- 
jected to  the  distal  of  the  apex  of  the  lower  second  bicuspid  tooth,  in  order  to 
block  the  lingual  nerve  branches  before  they  reach  the  lingual  surface  of  the 


Fig.   455. — Wet  anatomical   specimen   showing  position   of   needle   at   starting  point   for  blocking   branches   of 

lingual   nerve   in   bicuspid   region. 

bicuspid  teeth.  The  object  of  injecting  at  this  point  is  to  block  the  nerve 
supply  before  it  reaches  the  operative  area,  and  if  the  solution  is  not  injected 
distal  to  this  area,  anesthesia  will  not  be  secured.  The  solution  should  be 
injected  very  slowly  to  avoid  rapid  distention  of  the  tissues  which  may  cause 
postoperative  discomfort  and  pain. 

Time  to  Wait  for  Anesthesia. — If  the  solution  is  properly  injected,  deep 
anesthesia  will  be  secured  within  one  minute. 
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Structures  Anesthetized. — The  tissues  anesthetized  by  this  injection  are 
the  lingual  gum  tissue  and  periosteum  covering  the  linguo-alveolar  plate  over 
the  bicuspid  teeth,  and  the  mucosa  in  the  immediate  region. 

Blocking'  the  Interlacing  or  Overlapping  Branches. — If  only  the  lower 
first  and  second  biscuspid  region  is  involved,  the  blocking  of  the  lingual 
branches,  as  above  outlined,  is  all  that  is  necessary.  However,  if  the  opera- 
tion extends  anterior  to  the  lower  bicuspids,  it  will  be  necessary  to  block  the 
lingual  branches  which  cross  the  median  line  from  the  opposite  side.     This 


Fig.    456. — Showing    starting    point    of    needle    for    blocking    branches    of    lingual    nerve    in    bicuspid    region. 
X    represents   point   of   injection   of   solution. 


is  done  by  anesthetizing  the  lingual  nerve  supply  in  the  region  of  tlie  lower  cus- 
pid, lateral  and  central  incisor  teeth.  The  syringe  is  held  across  the  mouth  on  the 
opposite  side  of  injection.  The  puncture  point  is  located  midway  betweeii 
the  linguo-gingival  margin  and  the  apex  of  the  central  incisor  tooth,  and  the 
needle  is  forced  laterally,  backward  and  downward  along  the  periosteum 
covering  the  linguo-alveolar  plate,  until  the  point  of  the  ]ieedle  is  in  the 
region  of  the  apex  of  the  hiter;il  infisor  tooth.  At  Ihis  point  Y_,  mil  of  the 
solution  is  injected. 
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BLOCKING   THE    LINGUAL   NERVE   BRANCHES   SITUATED    TO    THE 
LINGUAL  OF  THE  FOUR  LOWER  INCISOR  TEETH 

Topography  of  Anatomy. — The  periosteum,  gum.  tissue  and  mucosa  to  the 
lingual  of  the  central,  lateral  and  cuspid  teeth  are  supplied  by  the  lingual 
nerve.  (See  Fig.  99.)  The  osteology  of  the  linguo-alveolar  plate  in  this  region 
should  be  carefully  studied.  The  lingual  plate  is  convex,  and  this  fact  should 
not  be  forgotten  Avhile  the  technic  is  being  carried  out.    (See  Figs.  103  to  108.) 

Needle  Employed. — Needle  No.  4,  25  gauge,  and  3  cm.  in  length,  is  used 
for  blocking  the  lingual  nerve  supply  in  this  region. 


Fig.    457. — Illustrating   position   of   syringe    while    discharging   solution   for   blocking   the   branches   of   lingual 
nerve  in  bicuspid  region.      (See  Fig.  459.) 


Technic  of  Injection. — The  blocking  of  the  lingual  nerve  at  this  point  gen- 
erally accompanies  the  ''incisive  injection"  on  the  labial  side.  On  the  lingual 
side  it  is  not  possible  to  make  one  puncture  in  the  median  line  and  to  inject  the 
solution,  say  on  the  left  side,  then  withdraw  the  needle  and  bring  syringe  to 
opposite  side  and  repeat  the  technic,  as  on  the  labial  for  making  the  two  in- 
cisive injections.  The  reason  this  can  not  be  done  is  that  the  anatomical 
shape  of  the  lower  jaw  will  not  permit  it.  Also  in  mau}^  cases  the  incisor 
teeth  are  lingually  inclined,  which  makes  it  difficult  to  insert  a  needle  in  the 
region  of  the  median  line.  The  linguo-alveolar  plate  being  convex  superior- 
inferiorly   and   concave   laterally,   contraindicates   such   a   movement   of   the 
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syringe ;  therefore  two  separate  injections  must  be  made  for  blocking  the 
nerve  supply  to  the  lingual  of  the  central  and  lateral  incisors. 

Let  us  take  the  following  example:  Suppose  the  labial  incisive  injections 
have  been  made  which  anesthetizes  the  incisor  teeth,  alveolar  process,  and 
labial  structures.  It  is  desired  to  extract  the  four  lower  incisors,  which  makes 
it  necessary  to  block  the  lingual  nerve  supply. 

The  technic  is  as  follows :  The  chair  is  lowered,  the  patient  placed  in  a 
semisupine  position,  the   operator  standing  behind  the   chair.     The  mucous 


Fig.  458. — Wet  specimen  showing  position  of  needle  while  discharging  the  solution  for  blocking  the  branches 

of  lingual  nerve  in  bicuspid  region. 

membrane  and  gum  tissue  posterior  to  the  incisor  region  are  carefully  dried 
and  the  germicidal  solution  applied  over  an  area  2  cm.  in  diameter.  The  syr- 
inge is  held  across  the  mouth  pen  fashion  as  is  illustrated  in  Figs.  460  and  461. 
The  initial  puncture  is  made  midway  between  the  linguo-gingival  margin  and 
the  apex  of  the  central  incisor.  (See  Figs.  461  and  462.)  When  the  point  of  the 
needle  enters  the  tissue,  four  minims  of  the  solution  are  injected;  advance  the 
needle  until  the  bevel  reaches  the  periosteum,  and  inject  four  minims,  then  the 
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needle  is  advanced  doAvnward,  laterally  and  anteriorly  with  bevel  in  contact 
with  the  periosteum  covering  the  linguo-alveolar  plate,  until  it  reaches  the  area 
below  and  lateral  to  the  apex  of  the  lateral  incisor,  at  which  point  one-half  mil 
of  the  solution  is  slowly  injected.  (See  Figs.  463  and  464.)  At  least  fifteen  sec- 
onds should  elapse  after  each  of  the  injections  while  the  needle  is  being  inserted. 
The  needle  should  be  advanced  slowly  until  the  proper  depth  is  reached,  which  is 
1  cm.  in  most  cases.  The  total  quantity  of  solution  injected  is  one  mil.  The 
average  depth  of  the  needle  is  1  cm.,  and  the  needle  employed  is  3  cm.  in 
length;  therefore,  2  cm.  will  remain  exterior  to  the  puncture  point.     This 


Fig.    459. — Illustrating    position    of    needle    while    blocking    lingual    nerve    branches    in    bicuspid    region.      X 

represents   point  of  injection. 


injection  suffices  for  tissues  to  the  lingual  of  the  central  and  lateral  incisor 
teeth  on  one  side  only.  Remove  the  needle  and  repeat  the  injection  on  the 
opposite  side,  using  identically  the  same  technic  as  described.  (See  Figs. 
465,  466,  467,  and  468.) 

Injection  of  Solution. — This  part  of  the  technic  has  been  covered,  but  it 
is  well  to  emphasize  the  fact  that  four  minims  of  the  solution  should  be  in- 
jected into  the  lingual  gum  tissue  at  the  puncture  point,  which  is  midway 
between  the  linguo-gingival  margin  and  apex  of  the  lateral  incisor.  The 
needle  is  advanced  in  the  direction,  as  given,  until  the  periosteum  is  reached 
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Fig.  460. — Illustrating  position   of  syringe   and   needle  at   starting  point,   lingual   to   left   central   for   blocking 
lingual   nerve   branches  below  and   distal  to   apex  of  left   lateral. 


l-'ig.    461.— Sh'..       . 


II.;   iioiiit    of   iici-dlc   for  blocking  branches   of   lingual    nerve   distal    and   below   apex 
of   left   lateral    incisor.     X   represents   area  of   injection. 
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Fig. 


462. — 1,   Needle  in   position   for  producing  lingual   anesthesia   of   the    lower   left   incisors 
position  for  producing  lingual  anesthesia  of  the   lower  right   incisors. 


2,    needle   in 
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and  four  minims  more  injected.  When  tlie  area  is  reached  distal  to,  and  below 
the  apex  of  the  lateral  incisor,  one-half  mil  of  the  solution  is  slowly  injected. 
The  j)resence  of  the  solution  at  this  point  will  cause  distention  of  the  tissues, 
which  Avill  readily  subside  as  diffusion  takes  place. 

Precautions. — The  needle  should  never  be  forced  through  the  gum  tissue 
to  the  periosteum  without  first  injecting  four  minims;  then  carefully  advance 
the  needle  until  the  periosteum  is  reached,  and  again  inject  four  minims,  as 
such  a  procedure  will  eliminate  all  pain  incident  to  inserting  the  needle, 
as  above  directed.  At  the  time  the  needle  is  inserted  the  placing  of  the 
index  finger  behind  the  needle  will  greatly  aid  the  operator  in  inserting  or 


Fig.   463. — Position   of   needle  while   discharging  the  solution   for   blocking   branches   of    lingual    nerve   below 
and  distal  to  apex  of  left  lateral  incisor.     X   represents  area  of  injection. 

starting  it  into  the  tissue,  as  in  some  cases  it  is  somewhat  difficult  to  make 
the  initial  puncture,  especially  if  the  teeth  are  lingually  inclined.  By  holding 
the  syringe  across  the  arch,  to  the  side  opposite  the  injection,  the  operator 
will  be  aided  considerably  in  carrying  out  the  technic.     (See  Fig.  460.) 

Time  to  Wait  for  Anesthesia. — Anesthesia  is  secured  in  most  cases  in  less 
than  one  miiiiitf. 

Structures  Anesthetized. — If  the  lingual  nerve  supply  is  blocked  in  this 
region  on  both  the  right  and  left  sides,  anesthesia  will  be  produced  in  the 
lingual  periosteum  and  gum  tissue  covering  the  linguo-alveolar  plate,  and  also 
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considerable  mucous  membrane  located  in  tlie  anterior  portion  of  the  floor 
of  the  mouth.  Anesthesia  of  the  linguo-alveolar  plate  will  not  be  secured,  as 
this  structure  is  supplied  by  the  incisive  nerve  branches  from  the  inferior 
dental  and  are  blocked  by  the  incisive  injection.     (See  Fig.  469.) 

Blocking  the  Interlacing'  or  Overlapping-  Branches. — The  blocking  of 
the  lingual  nerve  branches  in  this  region  is  resorted  to  in  conjunction  with  the 
blocking  of  the  inferior  dento-lingual  nerve  at  a  point  1  cm.  above  the  oc- 
clusal plane  of  the  lower  teeth,  if  the  operation  extends  to  the  median  line. 
For  example,  suppose  it  is  desired  to  remove  all  of  the  teeth  on  one  side  of 


Fig.  464. — Position  of  needle  and  syringe  while  injecting  the  solution  helow  and  distal  to  apex  of  left  lateral 

for  blocking  lingual  nerve  branches. 

the  lower  jaw  to  the  median  line,  the  injections  made  are  the  inferior  dento- 
lingual,  incisive  on  the  opposite  side  of  the  median  line  from  that  of  the 
inferior  dento-lingual  injection,  and  in  addition  the  nerve  supply  lingual  to  the 
central  and  lateral  incisor  teeth  is  blocked,  using  the  technic  given.  The 
last  mentioned  injection  will  block  the  lingual  nerve  branches  which  overlap 
at  the  median  line  from  the  opposite  side. 

BLOCKING  THE   TEN  LOWER  ANTERIOR   TEETH   FOR   DENTAL 
OPERATIONS  NOT  INVOLVING  THE  LINGUAL  STRUCTURES 

The  blocking  of  the  ten  lower  anterior  teeth,   that  is,  from  the  second 
bicuspid  on  the  left  side  to  the  second  bicuspid  on  the  right  side,  for  such 
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operations  as  cavity  preparation,  pulp  removal,  sliax^ing  the  crow^ns  of  teeth 
for  bridge  abutments,  or  for  any  other  operation  which  involves  the  labial 
and  buccal  tissues,  is  accomplished  by  making  a  right  and  left  mental  injection. 
(See  technic  on  page  592.) 

BLOCKING  THE  TEN  LOWER  ANTERIOR  TEETH  FOR  EXODONTIA  OR 

OTHER  SURGICAL  OPERATIONS  WHICH  INVOLVE 

THE  LINGUAL  STRUCTURES 

The  block  injections  made  to  anesthetize  this  area  so  that  surgical  oper- 
ations can  be  performed,  are  the  right  and  left  mental  injections  (see  technic 


Fig.   465. — Starting  point   of   needle   for  blocking  branches   of   lingual   nerve   distal    and   below   apex    of   right 
lateral  incisor.     X  represents  area  of  injection. 

page  592 j,  and  in  addition  the  nerve  supply  on  the  lingual  side  is  blocked 
by  injecting  the  solution  lo  the  lingual  and  distal  to  the  apex  of  the  lower 
second  bicuspid  tooth.  (For  technic,  see  page  619.)  This  same  area  can  be 
blocked  by  the  inferior  dento-lingual  injection  on  the  right  and  left  sides  at 
a  point  1  cm.  above  the  occlusal  plane  of  the  lower  teeth,  but  when  the 
nerve  branches  are  blocked  at  that  point,  anesthesia  is  not  only  secured  in  the 
region  of  the  ten  lower  anterior  teeth,  but  in  addition,  the  three  molars  and 
other  tissues  on  each  side.  Tlicrcfore,  it  is  advisable  to  use  the  mental  and 
liiigual  injections,  as  given,  and  restrict  Ihe  anesthesia  to  the  area  of  operation. 


BLOCKING    THE    LOWER    ANTERIOR    TEETH 


631 


BLOCKING  THE  LOWER  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND 

SECOND  BICUSPID  TEETH  FOR  DENTAL  OPERATIONS 

NOT  INVOLVING  THE  LINGUAL  STRUCTURES 

In  case  the  five  named  teeth,  or  any  number  of  them,  are  to  be  blocked 
for  dental  operations,  the  mental  injection  is  made  on  the  same  side  of  opera- 
tion (see  technic,  page  592),  together  with  the  incisive  injection  on  the  op- 
posite side.  (See  technic,  page  611.)  These  two  injections  will  block  the  five 
teeth,  alveolar  process  and  labial  structures,  and  will  suffice  for  such  opera- 
tions as  pulp  removal,  cavity  preparation,  and  other  operative  procedures  on 
teeth  and  labial  structures. 


>^,. 


^ 


Fig.  466. — Position  of  syringe  and  needle  at  starting  point,  lingual  to  right  central  for  blocking  lingual  nerve 
branches   below   and   distal   to   apex   of    right   lateral. 

BLOCKING  THE  LOWER  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND 

SECOND  BICUSPID  TEETH  FOR  EXODONTIA  OR  OTHER 

SURGICAL  OPERATIONS,  INCLUDING  THE 

LINGUAL  STRUCTURES 

Make  the  mental  injection  on  the  side  of  operation  (see  technic,  page 
592),  and  in  addition  the  incisive  injection  on  the  opposite  side  (see  technic, 
page  611).  Block  the  lingual  nerve  supply  with  two  injections.  In  the  first 
lingual  injection  the  solution  is  deposited  to  the  distal  of  the  apex  of  the 
lower  second  bicuspid.  (See  technic,  page  619.)  The  second  lingual  injection 
is  to  the  lingual  and  distal  to  apex  of  the  central  incisor  on  opposite  side.  (See 
technic,  page  623.) 
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BLOCKING  THE  LOWER  CUSPID  TOOTH  FOR  OPERATIVE  DENTISTRY 

Many  operators  have  exi3erienced  considerable  difficulty  in  anesthetizing 
the  lower  cuspid  tooth.  However,  no  difficulty  should  be  experienced  if  the 
proper  injections  are  made.  If  a  large  gingival  cavity  is  to  be  prepared  in 
the  lower  cuspid  or  a  pulp  is  to  be  removed,  make  the  mental  and  incisive  in- 
jections.    (See  technic,  pages  592  and  611.) 


Fig.  467. — Position  of  needle  while  discharging  the  solution  for  blocking  branches  of   lingual  nerve  below 
and  distal  to  apex  of  right  lateral  incisor.     X  represents  area  of  injection. 

BLOCKING  THE  LOWER  CUSPID  FOR  EXODONTIA  OR  SURGERY 

If  the  cuspid  tooth  is  to  be  extracted  or  the  lingual  tissues  are  involved, 
in  addition  to  blocking  by  the  mental  injection  and  the  incisive  injection, 
the  lingual  nerve  supply  is  blocked  by  inserting  the  needle  midway  between 
the  linguo-gingival  margin  and  the  apex  of  the  cuspid  tooth,  holding  the 
barrel  of  the  syringe  across  the  mouth  on  the  opposite  side,  and  injecting 
four  minims.  After  waiting  fifteen  seconds  the  needle  is  advanced  until 
the  bevel  reaches  the  periosteum,  and  four  minims  more  of  solution  are  in- 
jected. The  needle  is  now  advanced  downward,  laterally  and  slightly  back- 
ward to  an  approximate  depth  of  1  cm.  or  until  an  area  is  reached  which  is 
distal  to  the  apex  of  the  cuspid,  at  which  point  one-half  mil  of  the  solution 
is  injected. 
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BLOCKING   THE    LOWER   TEETH   ACROSS    THE    MEDIAN   LINE,    IN- 
CLUDING   ALL    TEETH,    BUCCAL    AND    LINGUAL    TISSUES 
FROM  THE  LOWER  THIRD  MOLAR  TO  THE  LOWER 
SECOND  BICUSPID  ON  OPPOSITE  SIDE 

It  is  not  necessary  to  make  two  inferior  dento-lingual  injections  to  block 
the  area  extending-  from  the  lower  third  molar  to  and  inclnding-  the  second 
bicuspid  on  the  opposite  side.  This  area  is  blocked  by  making  an  inferior 
dento-lingual  injection  and  a  mental  injection  on  the  opiDosite  side.  In  ad- 
dition the  lingual  nerve  supply  is  blocked  (see  technic,  page  623)  on  the  same 
side  of  the  mental  injection  by  depositing  the  solution  to  the  lingual  of  and 


Fig.   468. — Position   of   needle   and  syringe   while   injecting  the   solution   below   and    distal    to   apex    of    right 
lateral  for  blocking  lingual  nerve  branches. 

distal  to  the  apex  of  the  lower  second  bicuspid  tooth.     In  approximately  75 
per  cent  of  cases  the  long  buccal  nerve  must  be  blocked. 


BLOCKING  THE  LOWER  SIXTEEN  TEETH,  ALVEOLAR  PROCESS,  A 

PORTION  OF  THE  LOWER  JAW,  BUCCAL,  LABIAL 

AND  LINGUAL  TISSUES 

In  case  the  lower  jaw  is  to  be  blocked,  as  for  removing  all  of  the  lower 
teeth,  the  right  and  left  inferior  dento-lingual  injections  are  made  at  a  point 
1  cm,  above  the  occlusal  plane  of  the  lower  teeth.     In  approximately  75  per 
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cent  of  the  cases  the  long  buccal  injections  are  necessary.  It  has  been  found 
that  in  a  very  small  percentage  of  cases,  the  blocking  of  the  inferior  dento-lingual 
nerves  on  both  sides  will  not  produce  deep  anesthesia  of  the  labial  gum  tissue, 
periosteum  and  mucosa  in  region  of  median  line.  The  reason  for  this  is  that 
in  a  small  percentage  of  cases  the  labial  region  of  the  lower  central,  lateral  and 
cuspid  teeth  is  supplied  by  branches  from  the  cervical  plexus,  in  addition 
to  the  branches  of  the  inferior  dental  nerve.     If  the   operator  experiences 


Fig.    469. — Illustrating  areas   of   anesthesia   by   blocking   lingual   nerve   branches. 

1,  Area  of  anesthesia  produced  by  injecting  solution  lingual  to  bicuspids.  (Usually  accompanies  men- 
tal block  injection.)  2  and  3  represent  areas  of  anesthesia  produced  bj'  injecting  solution  below  and  distal 
to  apices  of  right  and  left  lateral  incisors.     (Usually  accompanies  incisive  block  injection.) 


such  a  condition  and  finds  that  deep  anesthesia  has  been  secured  on  both 
sides  of  the  lower  jaw  distal  to  the  cuspid  region,  it  is  apparent  that  the 
sensation  is  not  from  the  inferior  dental,  but  is  derived  from  the  cervical 
plexus.  This  nerve  supply  is  easily  blocked  by  injecting  the  solution  into  the 
right  and  left  incisive  fossae. 


CHAPTER  XXVII 

INSUFFLATION,   INTRAVENOUS,   INTRAARTERIAL   AND 

SPINAL  METHODS  OF  PRODUCING  LOCAL 

ANESTHESIA 

THE  INSUFFLATION  METHOD  OF  PRODUCING  ANESTHESIA  OF  THE 
ANTERIOR  SUPERIOR  DENTAL  (ALVEOLAR)  NERVE 

Immediately  following  the  discovery  of  cocain  in  1884,  Dr.  Petsch  anes- 
thetized the  area  supplied  by  the  anterior  superior  dental  nerve  by  apply- 
ing a  tampon  saturated  with  the  anesthetic  solution  in  the  anterior  inferior 
portion  of  the  nasal  cavity.  In  1908  De  Terra  described  a  very  simple  technic  for 
anesthetizing  the  region  occupied  by  the  central,  lateral  and  cuspid  teeth.  If  the 
teeth  are  to  be  anesthetized  on  the  right  side,  the  tampon  is  placed  in  the  right 
nostril  and  vice  versa  if  the  left  side  is  to  be  blocked.  The  chair  is  lowered,  and 
the  patient  placed  in  an  upright  j)osition,  with  the  operator  standing  or  sitting 
in  front.  A  nasal  speculum  is  used  to  dilate  the  nostril,  exposing  the  anterior 
portion  of  the  inferior  meatus,  and  the  anterior  portion  of  the  nasal  septum. 
De  Terra's  technic  is  to  employ  an  absorbent  tampon  which  is  attached  to  a 
probe.  This  tampon  is  saturated  with  a  5  per  cent  cocain-adrenalin  solution, 
and  then  applied  by  massaging  the  tissues  in  the  anterior  inferior  portion  of 
the  nasal  cavity  in  the  region  of  the  nasal  septum  and  inferior  meatus.  The 
patient  soon  experiences  a  sensation  of  numbness,  which  is  accompanied  by  lach- 
rymation  and  is  quickly  followed  bj^  anesthesia  of  the  mucous  membrane.  Follow- 
ing this,  a  small  tampon  of  cotton,  about  the  size  of  the  end  of  the  index  fin- 
ger, attached  to  a  string,  is  saturated  with  the  anesthetizing  solution,  and 
packed  into  the  lower  anterior  portion  of  the  nasal  cavit3^  When  a  cocain 
solution  is  employed,  the  patient  should  either  assume  an  upright  position, 
or  an  anterior  position,  to  prevent  the  cocain  from  passing  back  into  the 
posterior  nares  and  being  swallowed.  Following  the  experiments  of  De 
Terra,  Escat  and  Lederer  added  materially  to  the  findings  of  De  Terra.  The 
author  employs  technic  similar  to  that  given,  with  the  exception  of  the 
anesthetic  solution.  Instead  of  using  a  5  per  cent  solution  of  cocain,  a  20 
per  cent  solution  of  procain  is  employed,  and  before  the  tampon  is  inserted, 
the  mucous  membrane  which  covers  the  lateral  and  mesial  walls  of  the  nares 
is  thoroughly  massaged  to  produce  active  hyperemia  of  the  part,  which  Avill 
greatly  facilitate  absorption,  thereby  hastening  and  producing  deeper  anes- 
thesia. 

*' Dental  Materia  Medica  and  Therapeutics"  by  Prinz  quotes  as  follows: 
"In  order  to  explain  this  form  of  anesthesia,  Escat  offers  the  following 
plausible  explanation: 
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"1.  The  infiltration  of  the  floor  of  the  nose,  the  penetration  through 
the  mucous  lining  and  the  osseous  lamina  or  bone,  and  the  absorption  by  the 
lymphatics  carry  the  anesthetic  solution  to  the  nerves  supplying  the  teeth. 

''2.  The  cocain  is  taken  up  directly  by  these  nerves,  which  furnish 
branches  to  the  incisor  and  canine  teeth. 

*'In  order  to  explain  the  anatomical  mechanism  of  this  form  of  anesthesia, 
Claremont  undertook  the  study  of  a  large  number  of  specimens.  He  has 
found  the  anterior  superior  dental  branch  of  the  superior  maxillary  nerve, 
which  supplies  the  central,  lateral  and  cuspid  teeth,  giving  off  a  nasal  branch 
supplying  the  mucous  membrane  of  the  anterior  portion  of  the  nasal  cavity, 
is  not  enclosed  deeply  in  the  substance  of  the  maxilla,  but  runs  in  close 
proximity  to  the  floor  of  the  nasal  cavity.  In  29  specimens  of  a  series  of  55,  he 
found  the  canal  normally  formed,  but  with  an  extremely  thin  upper  lamina — ■ 
so  thin  that  it  was  transparent  and  easily  pierced — ^in  13  cases  the  canal  was 
really  a  groove,  and  it  lacked  the  upper  wall  or  lamina.  This  intimate  re- 
lationship of  the  anterior  superior  dental  nerve  with  the  nasal  mucous  mem- 
brane explains  satisfactorily  the  anesthesia  of  the  upper  teeth  following  an- 
terior intranasal  anesthesia.  In  47  per  cent  of  the  cases  the  cocain  tampon  is 
separated  from  the  anterior  superior  dental  branch  by  only  the  mucous  mem- 
brane, and  in  53  per  cent  the  tampon  is  separated  from  the  nerve  by  a  very 
thin  lamina  of  the  osseous  tissue,  through  which,  it  is  easy  to  conceive,  that 
the  anesthetic  readily  reaches  the  nerve. 

"Insufflation  anesthesia  with  cocain  is  not  alwaj^s  reliable.  Many  patients, 
especially  those  who  are  anemic,  and  extremely  nervous,  are  highly  reactive 
to  cocainization  of  the  nose,  and  frequently  complain  of  a  feeling  of  general 
malaise,  lasting  for  hours  after  the  anesthetization." 

In  a  number  of  cases  the  writer  has  secured  excellent  results  in  pro- 
ducing anesthesia  of  the  anterior  superior  dental  nerve  by  the  anterior 
intranasal  method,  using  a  20  per  cent  procain  solution.  If  the  operator 
employs  a  procain  solution  of  20- per  cent,  the  patient  will  not  present  any 
toxic  symptoms,  as  may  occur  when  cocain  is  employed.  In  case  anesthesia  is  de- 
sired in  the  upper  six  anterior  teeth,  it  is  necessary  to  pack  both  the  right  and 
left  nasal  fossEe  with  tampons.  In  most  cases  excellent  anesthesia  can  be 
produced  in  the  centrals  and  laterals,  but  only  a  partial  anesthesia  in  the 
cuspids,  due  to  the  communication  of  branches  from  the  middle  superior  den- 
tal. In  most  cases  it  is  necessary  to  block  the  naso-palatine  nerve  on  the 
lingual  side,  whereas  in  many  other  cases  sufficient  anesthesia  is  secured  from  the 
tampon  so  far  as  the  naso-])a]atine  nerve  alone  is  concerned.  It  must  be  remem- 
bered that  the  lingual  side  of  the  cuspid  tooth  is  supplied  not  only  by  branches 
from  the  naso-palatine,  but  branches  from  the  anterior  palatine,  and  the  ap- 
plication of  the  tampon  in  the  nares  does  not  block  the  anterior  palatine 
nerve  fibers  unless  there  is  sufficient  amount  of  solution  to  permeate  the  floor 
of  the  nasal  cavity  in  that  region,  and  reach  the  terminal  branches  of  the 
anterior  palatine  nerve  lingual  to  the  cuspid.  The  lingual  side  should  be 
carefully  tested  before  starting  to  operate,  and,  unless  deep  anesthesia  has 
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been  secured,  the  nerve  supply  should  l)e  blocked  by  the  method  described  on 
pages  511  and  512.  In  case  deep  anesthesia  has  not  been  secured  in  the  cus- 
pid tooth  by  the  intranasal  insufflation  method,  then  a  terminal  or  infiltration 
injection  is  made  to  the  labial  and  distal  of  the  apex  of  the  cuspid  to  block  the 
communicating  or  overlapping"  branches  from  the  middle  superior  dental. 
(See  technic,  page  481.) 

Uses  of  Insufflation  Method. — The  intranasal  tampon  method  is  of  value 
for  dental  and  oral  operations,  and,  in  conjunction  with  the  intraoral  second 
division  or  infraorbital  injections,  for  antrum  operations,  etc.  (See  pages 
694,  695  and  724  for  producing  anesthesia  for  maxillary  sinus  operations.) 

INTRAVENOUS  AND  INTRAARTERIAL  METHODS  OF  PRODUCING 

ANESTHESIA 

The  writer  will  not  discuss  in  detail  the  intravenous,  intraarterial  and 
spinal  methods  of  local  anesthesia,  as  they  are  of  little  value  to  the  oral  sur- 
geon or  dental  practitioner.  If  the  reader  is  interested  in  methods  other  than 
those  pertaining  to  the  blocking  of  the  nerves  of  the  head  and  neck,  he  is 
referred  to  standard  textbooks  or  literature  on  these  subjects. 


Intravenous  Method 

Intravenous  anesthesia  is  produced  by  injecting  the  anesthetizing  solu- 
tion into  a  vein  distal  to  an  applied  tourniquet  or  between  two  tourniquets. 


Fig.  470. — A-B,  the  proximal;  C-D,  the  distal  or  peripheral  bandage.  V-B,  vena  basilica;  V-C,  vena 
cephalica;  V-M,  vena  media;  +,  the  place  where  the  injection  may  be  made  in  the  cephalic  vein  and  at  a 
corresponding  point  in  the  basilic  vein.  The  shading  shows  area  of  sensibility  below  the  proximal  bandage. 
(After  Bier  and  redrawn  from  Allen.) 

In  1908  this  method  of  local  anesthesia  was  described  by  Bier  before  the 
surgical  congress.  He  injected  the  solution  into  the  superficial  veins  under 
pressure,  the  point  of  injection  being  located  between  two  tourniquets.  (See 
Fig.  470.)  Only  one  tourniquet  is  used  if  the  injection  is  made  distal  to  it. 
The  solution  is  slowly  injected  into  the  vein,  which  readily  passes  through  the 
tissues  and  within  a  few  minutes  profound  anesthesia  is  secured.  When  Bier 
was  experimenting  with  this  method,  he  injected  an  indigo-carmin  solution 
into  the  vein  of  an  amputated  limb  and  upon  examination  a  fcAv  minutes  fol- 
lowing the  injection  he  found  the  indigo-carmin  had  traversed  the  capillaries 
and  turned  them  blue.  He  also  demonstrated  that  folloAving  the  injection  of 
one-half  per  cent  cocain  solution  into  the  vein  of  an  extremity  (the  injection 
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being  located  between  two  tourniquets)  the  parts  became  anesthetized  within 
a  very  short  time  following  the  injection.  He  called  this  method  of  anesthe- 
sia, which  was  produced  between  the  two  tourniquets  and  was  secured  so 
quickly,  ' '  direct  intravenous  anesthesia, ' '  and  that  distal  to  the  distal  tourniquet 
"indirect  intravenous  anesthesia." 

This  method  of  anesthesia  is  applicable  to  all  surgical  operations  on  the 
extremities,  such  as  amputations,  bone  curettements,  removal  of  varicose  veins, 
tumors,  joint  resections,  etc. 

In  producing  anesthesia  by  the  intravenous  method  it  is  necessary  that  the 
tourniquets,  which  are  in  most  cases  made  of  rubber,  produce  complete  ische- 
mia. The  technic  for  the  operation,  as  given  by  both  Bier  and  Haertell  for 
producing  intravenous  injection,  is  as  follows: 

The  limb  which  is  to  be  operated  upon  is  elevated  and  a  thin  rubber 
bandage  is  wrapped  around  the  extremity,  starting  from  the  toes  or  fingers,  and 
brought  upward  to  a  point  near  the  lower  part  of  the  operation.     After  the 


Fig.   471. — Bier's   syringe   for   intravenous   anesthesia.      (Redrawn   from    Braun.) 


lower  part  of  the  extremity  has  been  rendered  bloodless  by  the  rubber  bandage, 
a  second  rubber  band  is  placed  around  the  extremity  just  above  the  first 
bandage.  The  next  step  is  to  remove  the  first  bandage  which  has  been  wrapped 
around  the  extremity  starting  at  the  toes  or  fingers,  and  upward,  to  a  point 
distal  to  the  field  of  operation,  and  at  this  point  a  third  bandage  should 
be  wrapped  very  tightly  around  the  part.  If  the  technic  has  been  correct  so 
far,  the  field  of  operation  which  is  located  between  the  two  tourniquets  is 
isolated  from  the  circulation  on  either  side.  The  distance  between  the  two 
tourniquets  should  not  be  more  than  ten  inches  or  less  than  four  inches.  If 
the  operation  is  upon  the  peripheral  jiart  of  tlie  extremity,  one  tourniquet 
is  applied  which  slioiild  not  be  located  above  the  middle  third  of  the  forearm 
or  leg,  except  in  cases  for  amputation.  The  next  step  in  the  technic  is  to 
select  a  large  superficial  vein  which  should  be  carefully  located  and  mapped 
out,  or  expose  the  vein  before  the  bandage  or  bandages  are  applied.  The  vein 
which  is  selected  for  the  arm  is  Ihc  cephalic  or  the  basilic,  while  the  internal 
saphenous  vein  is  selected  for  the   leg.     Most  operators,  who  advocate  this 
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method,  expose  the  vein  before  applying  the  toiirni(in('t,  ^viiicli  is  done  l)y 
making  a  small  incision  following  infiltration  anesthesia  of  the  skin  located 
just  above  the  vein.  The  next  step  is  to  inject  the  anesthetizing  solution  in- 
to the  vein  between  the  two  tourniquets.  The  anesthetizing  solution  injected 
into  the  vein  in  this  manner  comes  in  contact  with  all  the  nerve  branches 
which  produces  anesthesia  of  all  the  parts  and  even  beyond  the  distal  tour- 
niquet. The  solution  is  injected  by  inserting  a  cannula  into  the  vein  and  tying 
it  in  position. 

A  cannula  mounted  on  a  rubber  tube,  also  a  syringe,  has  been  designed 
by  Bier.  (See  Fig.  471).  After  the  small  cannula  has  been  inserted  into  the  vein, 
it  is  tied  in  the  same  manner  as  for  injecting  physiologic  Ringer  solution,  with 
the  exception  that  the  cannula  j^oints  towards  the  periphery,  whereas,  it  points 
centrally  when  injecting  physiologic  saline  solution.  After  the  cannula  is 
in  place  as  described,  the  solution  is  slowly  injected  until  the  vein  is  under 
pressure.  One-half  per  cent  procaiii  solution  is  used,  which  does  not  contain 
the  vaso-constricting  agent,  adrenalin.  The  amount  injected  in  the  average 
case,  is  from  35  to  60  mils  (cubic  centimeters)  in  the  arm  or  60  to  100  mils 
(cubic  centimeters)  in  the  leg.  However,  the  amount  of  solution  depends  upon 
the  distance  between  the  two  tourniquets  and  the  diameter  of  the  part  in- 
jected. Bier's  special  cannula  contains  a  stopcock  which  is  turned  off  when  the 
proper  amount  of  solution  has  been  injected.  The  solution  injected  is  pre- 
vented from  escaping  by  placing  a  clamp  upon  the  vein  itself.  After  the 
solution  has  been  injected  under  tension,  the  vein  will  be  seen  to  distend, 
and  in  a  iew  moments  this  distention  will  disappear  and  will  signify  that 
the  solution  has  passed  into  the  veins.  A  few  minutes  after  the  solution 
has  been  injected  the  part  will  be  completely  anesthetized,  which  is  called 
"direct  anesthesia."  If  the  part  to  be  operated  is  large,  five  to  ten  minutes 
should  be  allowed  before  the  operation  is  started  in  order  to  obtain  complete 
anesthesia  of  the  sensory  nerves  distal  to  the  distal  bandage.  This  is  called 
"indirect  anesthesia"  and  will  be  complete  throughout  the  entire  section 
of  the  part  injected.  Ajtiesthesia  is  maintained  as  long  as  the  proximal 
tourniquet  is  kept  in  position,  but  just  as  soon  as  it  is  removed  anesthesia 
quickly  disappears.  Therefore,  it  is  always  essential  to  complete  the  opera- 
tion before  the  upper  Esmarch  bandage  is  removed.  This  method  of  anesthe- 
sia should  be  used  for  suitable  cases,  and  is  considered  to  be  absolutely  free 
from  danger.  Adrenalin  should  not  be  employed  in  the  solution  because  it 
tends  to  impede  the  anesthetic  action  due  to  vaso-constriction,  which  prevents 
the  solution  from  diffusing  and  permeating  all  parts  of  the  tissue.  Bier  states 
that  this  method  should  never  be  employed  in  case  of  diabetic  gangrene,  ad- 
vanced arteriosclerosis  or  senile  gangrene,  and  he  also  questions  its  use  in 
septic  infections. 

The  longest  operation  which  has  been  recorded  is  one  and  three-quarters 
hours.  As  soon  as  the  bandage  is  removed,  a  most  rapid  disappearance  of  the 
anesthesia  takes  place,  which  is  quickly  followed  by  normal  sensation.    There 
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has  been  very  little  written  upon  this  important  branch  of  local  anesthesia, 
and  if  any  deaths  have  occurred  from  this  method,  the  author  can  find  no 
record  of  them.  This  method  of  anesthesia  has  proved  highly  satisfactory 
for  operations  upon  the  extremities,  and  no  doubt  the  future  will  reveal  many 
interesting  facts. 

Bier  operated  upon  375  patients  for  amputations  and  reduction  of  frac- 
tures ;  Kaerger  reports  152  cases  in  which  this  method  of  anesthesia  was 
used.  There  is  no  doubt  but  that  this  ingenious  method  of  Bier  is  a  most 
valuable  addition  to  local  anesthesia  and  has  its  place  in  the  anesthetic  field 
but  will  probably  never  supplant  other  methods  of  nerve  blocking. 

Intraarterial  Method 

The  intraarterial  method  of  producing  local  anesthesia  is  accomplished 
by  injecting  the  anesthetizing  solution  into  an  artery,  distal  to  an  applied 
tourniquet  or  between  two  tourniquets.  It  is  similar  to  the  intravenous  method 
with  the  exception  that  an  artery  is  employed  instead  of  a  vein. 

Gayanes,  a  Spanish  surgeon,  in  1908  reported  that  he  had  produced  anes- 
thesia of  a  limb  by  injecting  the  local  anesthetic  solution  into  an  artery,  and 
in  1910  he  reported  that  he  had  performed  resections  and  amputations  in  23 
cases.  Twenty  cases  were  a  complete  success,  while  in  three  of  them,  only 
partial  anesthesia  resulted.  Instead  of  using  a  cannula,  as  is  the  case  with 
venous  anesthesia,  the  solution  is  injected  by  means  of  a  fine  needle.  Gayanes 
injected  from  50  to  100  mils  (c.c.)  of  a  one-half  per  cent  procain  solution,  ob- 
taining anesthesia  in  the  part  in  from  five  to  fifteen  minutes. 

Intraarterial  anesthesia  has  no  advantages  over  the  intravenous  method, 
and  one  of  the  disadvantages  which  accompanies  the  method  is  that  the  artery 
to  be  injected  is  more  difficult  to  reach  in  view  of  its  deeper  location. 

Spinal  Analgesia 

Spinal  analgesia,  called  spinal  anesthesia  by  spme  operators,  is  a  method 
which  has  attracted  considerable  attention  since  its  discovery.  It  is  defined 
as  a  method  of  producing  anesthesia  by  injecting  the  anesthetizing  solution 
beneath  the  membrane  of  the  spinal  cord.  The  publication  of  articles  in  the 
New  York  Medical  Journal  in  1885  on  the  experiments  of  Corning  attracted  the 
attention  of  the  medical  profession,  and  since  that  time  the  method  has  found 
a  useful  place  in  modern  surgery. 

In  the  experiments  made  by  Corning  upon  dogs,  after  injecting  a  2  per  cent 
solution  of  cocain  into  the  spinal  canal,  he  was  able  to  produce  analgesia  in  a 
few  minutes  thereafter.  Following  his  experiments  upon  dogs,  his  first  prac- 
tical case  was  that  of  injecting  a  man  for  genitourinary  treatment.  He  injected 
2  mils  of  a  3  per  cent  cocain  solution,  and  a  few  minutes  following  the  injection 
anesthesia  was  obtained  and  urethral  sounds  were  passed.     The  patient  ex- 
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perienced  no  pain,  and  a  short  time  after  treatment  was  able  to  leave  the 
office  with  the  area  still  anesthetized. 

An  American  snrgeon  is  again  credited  with  adding  another  important  link 
to  the  chain  of  anesthesia,  for  it  is  Matas,  of  New  Orleans,  who  is  given  the 
credit  for  first  performing  an  operation  nnder  spinal  anesthesia.  This  operation 
was  performed  in  the  New  Orleans  Charity  Hospital  Clinic,  December  18, 
1899,  by  Professor  Matas,  assisted  by  Drs.  H.  B.  Gessner,  Carroll  W.  Allen,  and 
F.  A.  LaRue.  The  operation  was  for  hemorrhoids,  upon  a  colored  male  and 
was  successful. 

When  Corning  was  experimenting  with  the  method,  he  depended  upon  the 
circulation  to  carry  the  anesthetizing  solution  to  the  cord.  In  other  words,  his 
object  was  to  deposit  the  solution  near  the  cord  without  puncturing  its  mem- 
brane. No  doubt  the  needle  entered  the  membrane  because  he  secured  perfect 
anesthesia  following  his  injections.  It  would  be  difficult  to  understand  how  the 
solution  could  diffuse  through  the  membrane  which  isolates  the  cord  and  a 
satisfactory  analgesia  be  obtained  without  the  solution  being  injected  beneath 
the  membrane.  Following  its  introduction  it  soon  became  of  interest  and  of 
almost  general  use  in  America.  A  great  deal  of  enthusiasm  displayed  by  the 
profession  was  soon  followed  by  reaction,  and  the  method  was  cast  aside  in 
many  of  the  large  clinics.  However,  a  few  research  workers  continued  their 
investigations  and  put  forth  every  effort  to  improve  and  develop  the  technic  and 
to  overcome  its  drawbacks.  These  workers  have  made  known  and  presented  some 
interesting  facts  to  the  profession  which  have  resulted  in  improving  this  method 
of  local  anesthesia  to  an  astonishing  extent,  yet  it  is  not  a  method  which  can  be 
used  as  a  routine.  However,  it  has  its  place  in  modern  surgery  and  is  very 
useful  in  certain  cases.  Cocain  was  the  first  anesthetic  employed  in  producing 
spinal  anesthesia,  but  it  was  soon  found  to  be  too  dangerous  and  several  deaths 
followed  its  use. 

In  1894  Fourneau  introduced  stovain  which  became  very  popular  and  is 
used  for  this  purpose  to  some  extent  today.  However,  it  must  be  cautiously 
injected.  Procain  has  not  been  very  satisfactory  for  spinal  analgesia,  and  is 
not  used  for  that  purpose  to  any  extent. 

There  are  three  different  points  for  making  spinal  injections,  namely, 

1.  Between  the  second  and  third  lumbar  vertebrae. 

2.  Between  the  third  and  fourth  lumbar  vertebrae. 

3.  Between  the  fourth  and  fifth  lumbar  vertebra. 

The  site  of  puncture  for  the  injection  depends  upon  the  height  of  anesthesia 
required.  It  has  been  found  that  the  most  favorable  site  is  in  the  lumbar  region. 
If  a  low  anesthesia  is  desired,  the  needle  is  inserted  between  the  fourth  and  fifth 
lumbar  vertebra;  for  a  high  anesthesia,  between  the  second  and  third  lumbar 
vertebras.  The  height  to  which  anesthesia  extends  also  depends  upon  the  amount 
of  the  anesthetizing  solution  injected  and  the  amount  of  the  anesthetic  drug 
contained  in  the  solution.    Following  an  injection  anesthesia  in  most  cases  takes 
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place  rapidly  and  in  the  following  order :  Perineum,  external  genitalia,  posterior 
surface  of  the  thighs,  legs,  feet,  anterior  surfaces  of  the  thighs,  umbilicus,  and 
costal  arch.  A  spinal  injection  produces  a  complete  nerve  block  and  inhibits 
the  transmission  of  sensory  nerve  impulses  from  the  periphery  to  the  brain, 
thereby  j)reventing  surgical  shock.  This  method  of  nerve  blocking  demands 
highly  developed  technic  and  a  high  degree  of  watchful  supervision  over  the  pa- 
tient. It  should  always  be  performed  by  a  trained  anesthetist  or  surgeon,  and 
should  never  be  attempted  by  any  one  who  is  not  familiar  with  the  technic. 

The  author  does  not  feel  that  this  method  of  nerve  blocking  should  be  dis- 
cussed in  detail  in  a  work  of  this  kind,  for  the  reason  that  this  volume  is  intended 
for  the  oral  surgeon,  general  practitioner,  and  eye,  ear,  nose  and  throat  spe- 
cialist, and  if  the  reader  is  desirous  of  becoming  familiar  with  spinal  analgesia, 
he  is  referred  to  standard  works  upon  that  subject.     (See  page  26.) 


CHAPTER  XXVIII 

TERMINAL,    PERIPHERAL    OR    INFILTRATION    METHOD    OF 
PRODUCING  ANESTHESIA 

These  three  terms  have  practically  the  same  meaning.  In  a  general  way  this 
method  can  be  defined  as  one  which  prodnces  anesthesia  of  the  terminal  or 
peripheral  endings  of  the  sensory  nerves  by  an  anesthetizing  solution  injected 
into  a  circumscribed  area.  It  is  of  value  not  only  in  general  surgery,  but  in 
oral,  plastic,  and  dental  surgery. 

Strictly  speaking',  infiltration  anesthesia,  which  was  first  described  by 
Schleich,  is  the  method  of  rendering  the  terminal  nerve  branches  insensible  to 
pain  by  saturating  the  tissues  in  a  circumscribed  area  with  the  anesthetizing 
solution.  Terminal  or  peripheral  anesthesia  has  the  same  meaning,  with  the 
exception  that  the  terms  peripheral  and  terminal  are  anatomical  terms,  while 
the  word  ' '  infiltration ' '  relates  to  physics. 

Local  anesthesia  is  divided  into  two  large  classifications: 

1.  Anesthetizing  the  sensory,  peripheral  or  terminal  nerves  and  end 
organs. 

2.  The  blocking  method  which  obstructs  the  path  of  all  the  afferent  sen- 
sory impulses  in  the  nerve  trunks  that  connect  the  field  of  operation  with  the 
brain. 

CLASSIFICATION   OF   TERMINAL,   PERIPHERAL    OR   INFILTRATION 

METHODS 

The  reader  wdll  observe  from  the  accompanying  outline  that  the  terminal, 
peripheral  or  infiltration  method  is  first  divided  into  extraoral  and  intraoral 
and  then  into  seven  different  methods. 

After  discussing  terminal,  peripheral  or  infiltration  anesthesia,  each  sub- 
division, as  given  in  the  outline,  will  be  discussed  in  its  respective  order. 

When  the  anesthetizing  solution  is  injected  by  the  terminal,  peripheral  or 
infiltration  method,  the  local  anesthetic  acts  upon  the  delicate  sensory  nerves 
and  their  end  organs  in  a  circumscribed  area,  thus  producing  insensibility 
to  pain.  The  term  ''infiltration"  relates  to  physics  and  simply  means  the 
diffusion  of  the  solution  through  the  tissues  at  the  point  of  injection,  re- 
gardless of  its  location,  to  anesthetize  small  nerve  branches  or  a  nerve  trunk, 
such  as  by  the  perineural  method.  Therefore,  the  word  ''infiltration  anes- 
thesia" relates  to  the  mode  of  injecting,  while  the  anatomical  terms  periph- 
eral and  terminal  pertain  to  the  location  of  the  injection. 

In  terminal  anesthesia  the  solution  is  deposited  in  the  immediate  region 
of  the  terminal  nerve  endings,  and  through  the  process  of  diffusion  the  solution 
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readily  permeates  the  nerve  fibers.  If  the  solution  is  injected  beneath  the 
skin,  the  method  is  called  endermic  infiltration  anesthesia.  If  the  solution 
is  injected  beneath  the  mucous  membrane  encircling  a  circumscribed  area,  it 
is  called  submucous  infiltration  anesthesia. 

The  infiltration  method  of  producing  local  anesthesia  in  a  circvimscribed 
part  through  the  medium  of  a  local  anesthetic  was  first  introduced  by  Hal- 
stead  and  Hall  in  1885.  Infiltration  anesthesia  may  be  employed  in  almost  any 
portion  of  the  body.  In  general  surgery,  it  is  of  great  value  when  the  oper- 
ating area  is  located  superficially,  therefore  allowing  a  large  quantity  of  the 
solution  to  be  injected.  For  such  operations  as  the  removal  of  furuncles, 
opening    of   abscesses,    removal    of    foreign    bodies,    and    similar    operations. 


Note:     For   complete   classification  of    local  anesthesia,  see  page  33. 


deep  anesthesia  in  most  cases  can  be  secured.  Within  the  last  few  years 
operations  for  inguinal  hernia,  appendicitis,  and  numerous  other  opera- 
tions, have  become  quite  popular  under  local  anesthesia,  and  it  is  customary 
to  first  block  the  terminal  nerves  by  the  terminal  or  infiltration  method 
where  the  incision  is  made.  After  the  incision  through  the  skin,  the  injections 
are  continued  either  by  the  deep  block  or  infiltration  method,  this  depending 
on  the  location  of  the  operation  and  the  nerve  supply  to  the  part  involved. 
A  Iftcal  anesthetic  s  .utiou  injected  by  the  terminal  or  infiltration  nintliod 
profluces  anesthesia  in  the  following  ways: 

1.  By  chemical  action  of  the  anesthetic  drug  upon  the  terminal  nerves. 

2.  By  the  pressure  exerted  upon  the  sensory  nerve  endings  by  the  solu- 
tion. The  latter  's  a  minor  factor  in  the  produ(;tion  of  anesthesia  because 
the  anesthetic  drugs  act  upon  the  nerve  tissue  and  produce  insensibility. 
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If  a  large  amount  of  solution  is  to  be  injected,  usually  a  oiu'-half  per 
cent  procain,  1/50,000  adrenalin  in  a  Ringer  vehicle  is  employed.  This 
solution  has  a  very  low  toxicity,  and  two  or  three  ounces  can  be  injected 
with  safety  in  most  cases.  The  author  prefers  a  1  per  cent  solution 
of  procain  instead  of  the  one-half  per  cent.  However,  only  half  as  much 
can  be  injected  as  that  of  the  one-half  per  cent  solution.  It  is  impossible 
for  the  solution  to  produce  immediate  anesthesia ;  therefore,  the  operator 
must  allow  at  least  ten  minutes  to  elapse  before  operating.     Some  operators 


Fig.    472. — Schematic    diagram   of   methods   of   anesthesia.      (After   Braun.) 


make  the  mistake  of  attempting  to  operate  before  the  tissues  are  thoroughly 
anesthetized.  In  most  cases  it  will  take  ten  minutes  for  the  solution  to  diffuse 
through  the  tissues,  reach  the  nerve  branches,  and  block  the  afferent  sensory 
impulses. 

For  the  removal  of  a  cyst,  benign  tumor,  or  other  local  new  growth,  this 
method  is  ideal  in  many  cases,  and  the  secret  of  success  not  only  lies  in  using 
a  sufficient  quantity  of  the  solution,  but  also  waiting  a  sufficient  length  of 
time  before  operating,  and  last,  but  not  least,  the  technic  of  injection  should 
be  such  as  not  to  inflict  any  pain  whatever  upon  patients  during  the  injection 
or  while  operating.  Braun 's  description  of  this  form  of  anesthesia  is  as 
follows: 

''The  schematic  cross  section,  as  shown  in  Fig.  472,  represents  the  sur- 
face of  any  part  of  the  body;  the  line  A-B  representing  skin,  mucous  mem- 
brane, serous  membrane,  or  synovial  membrane,  on  the  surface  of  the  body, 
or  lining  one  of  its  cavities.    N-1  and  N-2  represent  two  sensory  nerve  trunks 
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ramifying  the  tissues,  and  as  usual  overlapping  one  another  in  their  area 
of  distribution,  so  that  a  certain  area  is  innervated  by  the  terminal  branches 
of  several  nerves. 

''We  shall  now  attempt  to  anesthetize  the  circular  area  marked  No.  1  with 
an  active  anesthetic  substance.  Area  No.  1  can  be  rendered  insensitive  by 
bringing  the  sensory  endings  in  contact  with  a  sufficient  quantity  of  an  anes- 
thetic, which  will  inhibit  their  function.  This  is  called  terminal  anesthesia  and 
can  be  brought  about  in  several  ways. 

"1.  A  solution  of  an  active  substance  is  injected  into  the  tissues  under 
slight  j)ressure,  so  that  area  No.  1  is  thoroughly  saturated  with  the  solution, 
replacing  the  normal  tissue  fluids.  The  molecules  of  the  dissolved  substance, 
mechanically  injected,  immediately  come  in  contact  with  the  tissue  elements 
and  promptly  give  evidence  of  their  uniform  action  in  the  entire  area.  A 
chemical  action  will  also  be  observed  when  the  solution  is  diluted  to  the  lowest 
limit  of  activity  of  the  dissolved  substance;  this  type  of  infiltration  is  seen 
in  the  skin  wheal  and  has  been  designated  by  Schleich  as  infiltration  anes- 
thesia. The  duration  and  intensity  of  this  anesthesia  is  in  proportion  to  the 
change  produced  in  the  nerve  substance  and  strength  of  the  solution.  The 
more  concentrated  the  solution,  the  longer  the  duration  of  the  anesthesia. 
The  duration  and  intensity  of  the  anesthesia  are  the  same  in  the  entire  area 
as  the  nerve  elements  have  been  equally  affected. 

"2.  In  the  area  designated  in  the  figure  by  No.  I,  other  methods  can  be 
employed  for  producing  terminal  anesthesia.  If  an  anesthetic  solution  be 
injected  in  the  center  of  the  area  represented  by  No.  II  in  the  diagram,  the 
same  local  conditions  will  occur  in  this  area  as  have  been  mentioned  for  in- 
filtration anesthesia.  Whether  the  solution  has  the  same  or  different  osmotic 
pressure  than  the  blood,  there  now  takes  place  an  exchange  of  molecules  be- 
tween the  dissolved  substance  and  the  salts  in  the  tissue  fluids.  The  former 
diffuse  with  more  or  less  rapidity,  depending  upon  their  diffusibility,  the 
permeability  of  the  membranes  surrounding  the  area,  and  the  concentration  of 
the  solution  affecting  the  tissues  after  a  certain  time  in  the  entire  area  desig- 
nated in  the  diagram  by  No.  I,  producing  the  same  symptoms  as  originally 
took  place  in  the  center  of  the  area  designated  by  No.  II.  A  difference  never- 
theless exists,  as  the  solution  during  the  process  of  diffusion  becomes  con- 
stantly more  dilute,  containing  less  of  the  active  substance  oAving  to  portions 
of  it  being  combined  with  the  tissues  the  farther  it  is  removed  from  the 
place  of  injection.  In  consequence  of  this,  in  a  given  case  the  intensity 
of  anesthesia  will  diminish  from  the  center  towards  the  periphery  in  the  area 
marked  No.  I  in  the  diagram.  The  action  ])y  diffusion  of  a  substance  can 
scarcely  be  expected  if  the  solution  is  so  dilute  that  the  dissolved  substance 
is  only  sufficient  for  producing  anesthesia  in  the  area  infilti'ated,  the  number 
of  molecules  capable  of  fjirf'iision  into  llic  surrounding  tissues  being  too  small 
to  be  effective.     Therefore,  it  is  necessary  that  snuill  quHutilics  of  a  concen- 
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trated  solution  be  used  to  produce  in  this  manner  a  local  anesthetic  effect, 
the  same  as  if  the  entire  area  designated  No.  1  had  been  infiltrated.  This  is 
the  so-called  indirect  infiltration  anesthesia. 

"An  anesthetic  solution,  Avhen  placed  upon  the  surface  A-B,  can  by  means 
of  diffusion,  reach  the  nerves  in  the  area  designated  No.  I.  Local  anesthetic 
action  can,  however,  only  occur  when  the  protecting  membrane  is  permeable 
to  the  solution,  and  the  solution  much  more  concentrated  than  that  used  for 
injection. 

"Local  anesthetics  can  affect  the  function  and  conductivity  of  nerve  trunks 
at  points  remote  from  their  area  of  distribution,  as  when  solutions  are  in- 
jected into  the  region  of  the  nerve  trunks,  No.  Ill  and  No.  IV  supplying  area  No. 
I.  By  means  of  diffusion  their  conduction  will  be  interrupted,  causing  the  so- 
called  conduction  anesthesia  in  this  area.  With  the  use  of  very  Vveak  solutions 
the  nerve  must  be  injected  directly,  diffusion  under  these  circumstances  be- 
ing insufficient  to  interrupt  conductiouv  The  results  of  diffusion  require 
waiting  a  certain  time  for  anesthetic  action. 

"If  an  anesthetic  substance  is  injected  into  an  artery  or  vein,  the  circula- 
tion of  which  has  been  interrupted,  terminal  and  conduction  anesthesia  will 
occur  in  the  area  of  distribution  of  the  respective  vessels  (arterial  and  venous 
anesthesia)."  ^       , 

General  Principles  of  Technic  of  Terminal,  Peripheral  or  Infiltration 

Anesthesia 

If  the  solution  is  properly  injected,  this  is  a  valuable  form  of  local  an- 
esthesia. It  may  be  used  for  such  operations  as  appendicitis,  hernia,  plastic 
surgery,  oral  surgery,  and  dental  operations.  When  terminal  anesthesia  is 
employed,  the  injections  must  be  carefully  considered  and  the  area  of  opera- 
tion outlined  in  detail. 

The  operator  should  be  familiar  with  the  nerve  supply  of  the  jjart,  and 
must  have  a  definite  picture  of  what  nerves  are  located  in  the  part,  their 
exact  location  and  relation  to  each  other.  It  is  difficult  to  outline  a  definite 
procedure  to  follow,  because  this  will  depend  upon  the  location,  the  extent 
and  nature  of  the  operation,  the  type  of  patient,  and  the  diameter  and  loca- 
tion of  the  nerves  to  be  infiltrated. 

General  Clinical  Application — Terminal,  Peripheral  or  Infiltration  Anesthesia 

It  matters  not  whether  the  injection  is  to  be  made  for  some  operation  in- 
volving the  skin,  or  whether  it  is  located  within  the  oral  cavity  and  involves 
the  mucosa,  a  well-defined  technic  must  be  followed  to  make  the  injections 
without  inflicting  pain  upon  the  patient.  Take,  for  example,  the  removal 
of  a  benign  tumor  situated  beneath  the   skin,   or  some   other   operation  for 
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plastic  surgery  of  the  head;  the  first  step  in  the  technic  is  to  render  the 
part  as  aseptic  as  possible.  This  has  already  been  described,  but  we  Avill 
briefly  mention  here  that  the  part  to  be  injected  should  be  thoroughly  cleansed 
with  soap  and  water,  followed  by  thorough  drying;  then  the  application  of 
tincture  of  iodin.  Another  efficient  method  is  to  apply  ethyl  alcohol  to  the 
skin,  and  follow  with  tincture  of  iodin.  The  skin  is  highly  sensitive,  and 
care  must  be  exercised  while  making  the  initial  puncture  into  the  skin  so  as 
to  eliminate  all  pain  while  inserting  the  needle  especially  if  the  patient  is  hyper- 
sensitive,   A  patient  will  experience  considerable  pain  if  a  needle  of  large  diam- 


Fig.  473. — Illustrating  a  tumor  or  new  growth  and  the  manner  in  which  the  injections  are  made  by 
the  circular  or  regional  method. 

2,  Initial  puncture  where  preliminary  injection  is  made.  1,  Represents  points  of  injection  following 
preliminary  injection.  Each  circle  indicates  an  injection.  2,  Common  starting  point  for  needle  marked  3, 
4,  5  and  6  shows  the  needle  in  various  positions. 


eter  is  thrust  through  the  skin  without  using  means  to  eliminate  the  pain 
accompanying  the  initial  puncture.  However,  some  individuals  may  not  com- 
plain during  terminal  or  infiltration  injections  while  the  needle  is  being 
inserted  and  solution  injected,  while  others  may  complain  of  slight  pain,  and 
it  is  with  these  individuals  that  we  must  exercise  care  in  carrying  out  the 
technic.  An  operation  performed  entirely  without  pain  means  very  much  to  an 
jiidi\ifliiril  of  »  ii*'i-\oii.s  temperament. 

Technic  of  Injection. — The  first  step  in  the  Icc.biiir-  is  to  employ  a  needle 


TERMINAL,    PERIPHERAL    OR    INFILTRATION    METHOD  649 

of  the  proper  length  and  diameter.  The  needk'  einpk)_yed  is  No.  7,  10  mm. 
in  length,  and  27  gauge.  The  needle  should  be  very  sharp  to  facilitate  its 
advancement  beneath  the  skin  surface.  Before  inserting  the  tine  sharp  nee- 
dle, the  operator  should  grasp  the  skin  at  the  point  of  injection,  between  the 
thumb  and  index  finger,  hold  it  firmly  and  exert  considerable  pressui'c  for 
at  least  one  minute.  This  gradual  pressure  produces  anemia,  and  the  pres- 
sure exerted  upon  the  sensory  nerve  endings  has  a  paralyzing  effect.  After 
this  has  been  accomplished,  insert  the  fine  needle  with  a  quick  thrust  beneath 
the  skin  surface  only,  holding  the  needle  at  an  acute  angle  to  the  cutaneous 
surface.  If  this  is  done  carefully,  the  patient  Avill  experience  no  pain.  With 
the  needle  point  located  just  beneath  the  surface  of  the  skin,  one-half  mil 
of  the  solution  is  slowly  injected.  The  first  solution  should  be  injected  intra- 
dermally  and  not  subcutaneously.  The  injection  of  one-half  mil  Avill  produce 
a  distinct  wheal.  The  solution  injected  will  come  in  contact  with  the  nerve 
endings  in  the  papillary  layers  of  the  skin.  After  waiting  one  minute  the 
needle  is  advanced  through  the  skin  and  one-half  mil  is  injected  subcutane- 
ously. A  fine,  sharp  needle  is  only  necessary  for  the  first  injection,  after  which 
needle  No.  4  is  employed.  After  a  lapse  of  three  minutes  it  is  inserted  within 
the  margin  of  the  Avheal  of  anesthetized  tissue.  (See  Fig.  473.)  The  tissue  in 
region  of  wheal  is  insensitive  within  three  minutes  after  injection.  Care 
should  be  taken,  while  injecting  the  solution  for  each  primary  injection,  that 
the  needle  point  does  not  penetrate  the  subcutaneous  tissue,  because  the  so- 
lution may  infiltrate  laterally  and  not  thoroughly  permeate  the  skin.  Very 
little  ischemia  is  produced  in  the  skin  if  the  solution  is  injected  subcutane- 
ously. The  initial  wheal  which  has  been  produced,  and  the  anesthesia  which 
has  followed,  is  called  the  "primary  starting  point"  from  which  the  other 
injections  are  made.     (See  Fig.  473.) 

With  the  production  of  an  area  of  anesthesia  it  is  possible  to  make  as 
many  injections  as  desired,  painlessl}^  If  the  operator  is  skillful  with  his 
technic,  he  will  many  times  be  able  to  advance  the  needle  forward  endermically 
and  anesthetize  a  considerable  area  before  removing  the  needle,  but  in  so 
doing  the  solution  must  be  injected  continuously.  In  other  words,  the  solu- 
tion should  be  kept  in  advance  of  the  needle  and  plenty  of  time  should  elapse 
after  each  injection  while  advancing  the  needle  beneath  the  skin.  After  the  initial 
wheal  has  been  made,  the  next  step  is  to  produce  a  second  wheal  by  inserting  the 
needle  within  the  periphery  of  the  wheal  of  anesthetized  tissue,  being  careful  not  to 
insert  the  needle  beyond  the  anesthetized  skin  or  mucosa.  (See  Fig.  473.)  The 
second  puncture  is  made  absolutely  without  pain  to  the  patient.  As  the  needle 
is  advanced  through  the  skin  for  each  injection,  one  mil  of  solution  should  be 
injected.  After  the  second  wheal  has  been  produced,  the  needle  is  again 
removed  and  the  technic  repeated. 

The  number  of  wheals  or  areas  of  injection  depend  upon  the  nature  and 
extent  of  the  operation.  If  the  operation  is  a  minor  one,  which  involves  a 
small  amount  of  tissue,  only  a  small  number  of  injections  are  necessary.    On  the 
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other  hand,  if  the  operation  involves  a  large  area  of  tissue,  then  a  large  num- 
ber of  injections  are  essential  to  encircle  the  operative  field.  The  amount  of 
solution  injected  for  each  insertion  of  the  needle  will  vary  from  one-half  to 
one  mil,  and  if  procain  is  employed,  it  will  be  found  that  one  per  cent  solu- 
tion with  1/50,000  adrenalin  in  a  Ringer  vehicle  will  give  ideal  results. 

If  the  operation  involves  the  subcutaneous  and  other  deep  tissues,  it 
will  be  necessary  to  inject  the  solution  as  previously  described,  encircling  the 
area,  and  then  injecting  beneath  the  operative  field,  as  described  below, 
always  giving  ample  time  for  the  solution  to  anesthetize  the  tissue  before 
thrusting  the  needle  deeper. 

Rapidity  of  Anesthesia  by  the  Terminal  or  Infiltration  Method 

The  rapidity  with  which  anesthesia  takes  place  is  dependent  upon  a  num- 
ber of  factors,  among  which  the  most  important  are:    - 

1.  The  strength  of  the  solution. 

2.  The  amount  of  solution  injected. 

3.  The   amount   of  adrenalin  or   suprareniu  employed. 

4.  The  tension  under  which  the  solution  is  subjected  in  the  tissues. 

5.  The  location  of  the  operation  and  the  structure  and  normality  of  the 
tissues  in  which  the  solution  is  injected. 

An  example  of  obtaining  a  quick  anesthesia  following  injection  would 
be  for  an  operation  upon  the  scalp.  "When  the  scalp  is  infiltrated  with  the  solu- 
tion, anesthesia  is  profound  within  three  or  four  minutes  following  the  injec- 
tions. This  is  also  true  for  plastic  operations  upon  the  face  from  the  fact  that 
the  skin  and  underlying  tissue  are  limited  in  thickness,  which  is  not  the  case 
in  other  parts  of  the  body.  It  takes  longer  to  obtain  anesthesia  if  the 
solution  has  been  injected  in  the  arm  or  leg,  because  considerable  con- 
nective tissue  and  fat  are  present.  If  it  is  found  necessary  to  inject  the  so- 
lution deep  into  the  tissue,  in  addition  to  the  endermic  and  subcutaneous 
injections,  as  above  described,  a  long  needle  of  small  diameter  only  should 
be  employed.  Insert  the  needle  through  the  anesthetized  tissue  beneath  the 
operative  area  (see  Fig.  473)  and  inject  one  mil  of  solution  continuously. 
Then  withdraw  the  needle,  but  do  not  take  it  out  of  the  tissue,  change  its 
direction  by  advancing  to  the  side  of  the  previously  injected  tissue.  This 
is  repeated  as  many  times  as  is  deemed  necessary  to  distribute  the  solution 
into  the  deep  tissues.  However,  three  times  Avill  be  found  sufficient  in  most 
cases.  In  this  manner  a  large  quantity  of  solution  can  be  injected  into 
the  deep  tissues  without  removing  the  needle,  thus  avoiding  many  unnec- 
essary punctures  of  the  skin  or  mucosa.  (See  Fig.  473.)  The  operator 
should  always  remember  thfit  to  discharge  the  solution  rapidly  from  the  syr- 
inge causes  pain  and  1i7iiiiii;i.  This  can  be  obviated  by  discharging  the  solu- 
tion very  slowly,  wliidi  will  eliminate  rapid  distention  of  the  tissues,  and 
give  the   anesthetic   time   1o   net    n|)0ii    the   sensfny   nerve   endings.      It   is   not 
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always  necessary  to  inject  the  solution  in  a  circular  fashion  around  the 
area  of  operation,  as  shown  in  Fig.  473,  for  in  many  cases  two  punctures 
can  be  made,  and  then  the  needle  inserted  in  different  directions,  injecting 
the  solution  continuously.  The  tAvo  punctures  are  made  on  both  sides  of  the 
operative  area  and  the  solution  injected  so  anesthesia  Avill  meet  midway 
betAveen  the  puncture  points.  This  method  will  eliminate  a  number  of  punc- 
tures which  are  necessary  when  the  circular  method  is  employed.  The  oper- 
ator should  remember  the  degree  of  sensibility  of  the  various  tissues.  The 
skin  is  highly  sensitive  and  muscle  tissue  is  practically  insensitive  to  pain. 
Periosteum  in  most  regions  is  very  sensitive,  while  in  other  regions  it  has  no 
sensibility.  In  most  cases  the  bones  are  supplied  with  sensory  nerves  com- 
ing from  the  periosteum.  If  the  periosteum  is  stripped  from  the  bone,  the 
outer  surface  of  the  bone  is  rendered  insensitive. 

The  statements  previously  made  have  dealt  principally  with  anesthesia 
of  the  skin  and  deeper  structures,  so  the  anesthetizing  of  the  mucous  mem- 
brane will  now  be  discussed. 

Anesthetizing  the  Mucous  Membrane 

The  anesthetization  of  the  mucous  membrane  is  produced  by  three  methods : 

1.  By  applying  the  anesthetizing  solution  or  powder  to  the  mucous  mem- 
brane. 

2.  By  deep'  block  anesthesia. 

3.  By  terminal,  peripheral,  or  infiltration  anesthesia. 

1.  Surface  anesthesia  is  produced  by  applying  the  solution  or  powder  to 
the  mucous  membrane.  In  most  instances  this  is  accomplished  by  using 
a  20  per  cent  procain  or  a  10  per  cent  cocain  solution.  Procain  is  pre- 
ferred from  the  standpoint  of  safety.  The  solution  recommended  to  be  used 
in  this  manner  is  as  follows: 


Phenolis, 

Gram     1 

Procainae  j^ulvis 

Grams  6 

Aqua  dest. 

Mils  30 

Misee.     Add  1  minim  1/1000  solution  of 
adrenalin    per    mil    at    the    time    of    using. 

This  is  applied  to  the  mucosa  by  means  of  cotton  on  a  wooden  applicator 
after  it  has  been  dried  by  gauze  and  compressed  air.  After  waiting  for  three 
minutes,  a  second  application  is  made.  Repeat  this  procedure  at  least  three 
times,  and  a  surface  anesthesia  will  be  produced,  which  is  sufficient  for  the 
application  of  ligatures,  dam  clamps  or  starting  nerve  block  needle  in  case 
the  patient  is  hypersensitive. 

2.  The  second  method,  which  is  that  of  nerve  blocking,  will  not  be  dis- 
cussed here,  as  it  has  already  been  covered  under  block  anesthesia. 

3.  Terminal    or    infiltration    anesthesia    is    a    very    quick    and    efficient 
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method  of  producing  anesthesia  of  the  mucous  membrane,  gum  tissue  and 
periosteum.  The  solution  should  never  be  injected  into  inflamed  tissue  but 
around  the  inflamed  area.  Take,  for  example,  an  acute  alveolar  abscess  which 
has  caused  considerable  swelling  and  inflammation  of  the  gum  tissue  and  mu- 
cosa, and  it  is  desired  to  insert  the  lancet  to  drain  the  part.  If  for  a  good 
reason  the  operator  deems  terminal  anesthesia  superior  to  the  deep  nerve 
block  method,  the  solution  should  be  injected  around  the  inflamed  area  by 
inserting  the  needle  in  healthy  tissue  in  different  directions,  and  injecting 
the  solution  in  advance  of  the  needle.  The  area  may  be  anesthetized  by  in- 
serting the  needle  two  or  three  times,  and  after  it  has  entered  the  tissue,  it 
should  be  slightly  withdrawn  and  its  direction  changed.  If  this  is  done  the  solu- 
tion will  readily  infiltrate  from  the  part  into  which  it  is  injected  and  through  the 
area  of  inflammation.  The  author  recommends  that  the  deep  block  method 
be  employed  if  possible  in  preference  to  the  infiltration  method.  The  infil- 
tration method  is  valuable  in  many  cases  for  such  operations  as  those  in- 
volving the  soft  tissues  not  complicated  by  infection,  as  for  the  removal  of 
a  benign  tumor,  epulis,  cyst,  ranula,  malposed  teeth,  etc.  This  method  of 
anesthesia  is  efficient  for  the  majority  of  small  tumors  and  cysts  located  in 
the  floor  of  the  mouth  or  upon  the  buccal  surface.  If  the  operation  is  for  the 
removal  of  a  ranula,  the  mucosa  around  the  ranula  is  first  injected  as  above 
described,  followed  by  second  injections  in  the  wall  of  the  cyst  so  that 
the  capsule  can  be  excised.  If  the  area  of  operation  involves  considerable 
pathological  tissue,  which  is  often  the  case  in  tumors  or  cysts,  or  other 
pathological  conditions  which  are  located  within  the  oral  cavity,  it  is  in  most 
cases  advisable  to  block  the  nerve  branches  by  the  deep  block  method  and 
combine  these  deep  nerve  block  injections  with  the  above  described  infil- 
tration or  terminal  injections.  The  oral  surgeon  should  select  infiltration 
anesthesia  only  after  ruling  out  the  deep  nerve  block  method,  because  the 
deep  nerve  blocking  injections  have  many  points  of  advantage  over  in- 
filtration or  terminal  anesthesia.  The  operator  must  remember  that  when 
injections  have  been  made  into  the  mucosa  or  gum  tissue,  there  will  be  in 
most  cases  a  blanching  of  the  part  which  is  a  good  indication  that  anesthesia 
is  certain.  Anesthesia  usually  develops  very  quickly,  but  the  operator  should 
be  careful  not  to  start  the  operation  until  he  is  positive  that  anesthesia  is 
complete.  The  extent  of  anesthesia  can  be  tested  very  easily  by  pressing  upon 
the  tissues  with  the  iieedlo  or  a  sliarp  lancet.  There  is  a  possibility  of  the  solu- 
tion escaping  through  fistulous  openings  and  through  the  sockets  of  adjoin- 
ing teeth,  or  even  into  1he  soft  spongy  gum  tissue.  In  case  the  solution  has 
escaped  from  IIh-  d'-sir-cd  location,  the  deeper  structures  will  retain  their 
sensibility,  and   if  fin   iin-ision   is  made  the  patient  will  experience  pain. 

The  folloAving  points  sli(»iil(l  he  carefully  observed  in  order  to  secure  the 
greatest  success  from  terminal,  pci-ipheral  or  infill  ra1  ion  method  for  anesthe- 
tizing the  tissues  within  the  oral  cavity: 
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1.  Complete  anesthesia  depends  iijk)]i  tlioi'()ii<>li  iiitilti'a1i(;n  of  tlie  tis- 
sues. 

2.  The  injecting  solution  should  contain  from  i/^  to  2  per  cent  procain, 
the  percentage  being  determined  by  the  nature  of  the  case,  and  1/50,000  solu- 
tion of  the  vasoconstricting  agent.  Tliis  should  maintain  anesthesia  for  at 
least  30  minutes. 

3.  The  solution  should  be  injected  slowly. 

4.  Too  much  solution  produces,  at  first,  a  Imrning  pain  due  to  the  over- 
tension  of  the  tissue. 

5.  The  solution  should  be  injected  as  the  needle  is  advanced  in  the  tissue, 
and  sufficient  time  should  be  allowed  for  the  anesthetic  to  take  effect. 

6.  The  pain  caused  by  the  initial  puncture  should  be  eliminated  by  using 
a  very  fine  sharp  needle  and  slowly  injecting  one-half  mil  of  solution  just 
beneath  the  skin  surface. 

7.  The  solution  should  never  be  injected  into  inflamed  or  infected  tissue. 

8.  If  the  needle  is  advanced  beneath  the  periosteum  it  should  be  carefully 
done,  and  the  solution  injected  slowly  to  avoid  trauma  and  after-pain  due  to 
distention  of  the  periosteum  and  other  tissues. 

9.  Always  avoid  unnecessary  punctures  of  the  mucosa  or  gum  tissue. 

10.  Always  inject  a  sufficient  quantity  of  solution  and  wait  a  sufficient 
length  of  time  after  injecting,  to  allow  the  solution  to  anesthetize  the  sensory 
nerve  endings. 

Contraindications  for  Terminal,  Peripheral  or  Infiltration  Anesthesia  Within 

the  Oral  Cavity 

1.  For  the  removal  of  a  malignant  tumor. 

2.  In  case  considerable  inflammation,  swelling  and  infection  are  present 
this  method  should  not  be  employed. 

3.  In  case  the  involved  tissues  extend  over  a  considerable  area,  which 
would  demand  a  large  quantity  of  the  solution,  deep  block  anesthesia  is  far 
superior. 

4.  In  case  of  curettement  of  bone  or  the  extraction  of  teeth,  in  addition 
to  operating  upon  the  soft  parts,  the  deep  nerve  blocking  method  is  preferable. 

5.  In  case  it  is  impossible  to  block  a  large  operative  area  by  surrounding 
it  with  the  solution,  deep  block  injections  or  a  general  anesthetic  is  indicated. 

THE  SUBMUCOUS  METHOD  OF  PRODUCING  ANESTHESIA 

The  submucous  method  of  local  anesthesia  is  a  subdivision  of  the  ter- 
minal, peripheral  or  infiltration  method.  It  is  the  method  of  producing  an- 
esthesia by  injecting  the  anesthetizing  solution  into  the  mucous  membrane 
or  gum  tissue  in  the  immediate  field  of  operation.  Most  operators,  when 
they  speak  of  the  submucous  method,  have  reference  to  the  injecting  of 
the  solution  beneath  the  periosteum  covering  the  alveolar  process.     Strictly 
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speaking,  this  is  not  correct,  as  when  the  solution  is  injected  beneath  tiie 
periosteum  it  should  be  called  the  subperiosteal  method,  which  is  described 
below.  The  submucous  method  was  at  one  time  employed  to  a  con- 
siderable extent,  but  it  has  been  succeeded  by  the  subperiosteal,  peridental,  and 
other  methods,  this  being  due  to  the  fact  that  it  was  inefficient,  as  only 
partial  anesthesia  Avas  produced  in  many  cases.  The  technic  which  has 
been  employed  for  this  method  was  not  scientific.  The  needle  was  inserted 
promiscuously  a  number  of  times  into  the  gum  tissue  and  mucosa  around 
the  tooth  or  part  to  be  operated,  and  the  solution  injected.  Most  operat- 
ors, who  injected  the  solution  by  this  method,  employed  a  needle  of  large 
diameter,  approximately  10  millimeters  in  length,  mounted  on  a  curved 
hub.  The  needle  was  inserted  promiscuously  into  the  gum  tissue  surround- 
ing the  tooth,  producing  numerous  punctures.  The  solution  was  injected 
external  to  the  periosteum  in  most  cases,  and  only  light  anesthesia  of  the 
deeper  structures  was  produced.  Failures  were  due  to  the  fact  that  very  little 
solution  ever  penetrated  the  periosteum  and  alveolar  plate  to  anesthetize  the 
nerves  situated  in  the  middle  cancellous  bone.  The  numerous  punctures  around 
the  tooth  caused  considerable  postoperative  soreness  and  discomfort,  and  in  some 
cases  produced  sloughing  of  the  tissues  and  rendered  infection  more  liable. 
The  injection  of  the  solution  by  this  method  was  first  employed 
shortly  after  the  discovery  of  cocain,  and  some  operators  who  practiced  this 
method  were  under  the  impression  that  they  were  using  block  anesthesia; 
but  if  the  chart  on  page  33,  and  the  definition  of  block  anesthesia  on  page  194 
are  studied,  it  will  be  found  that  injecting  the  solution  by  the  submucous 
method  is  not  in  the  strict  sense  nerve  blocking. 

THE  SUBPERIOSTEAL  METHOD  OF  PRODUCING  ANESTHESIA 

The  subperiosteal  method  of  producing  anesthesia  is  accomplished  by 
injecting  the  solution  beneath  the  periosteum,  that  is,  depositing  the  solution 
between  the  periosteum  and  the  bone.  If  this  method  is  followed  in  the  proper 
manner,  very  gratifying  results  will  be  obtained.  The  subperiosteal  method 
is  a  division  of  terminal,  peripheral  ori  infiltration  anesthesia.  (See  page 
644.)  By  the  submucous  method,  the  solution  is  injected  external  to  the 
periosteum  and  reaches  the  terminal  nerve  endings  located  in  the  middle  alve- 
olar plate,  and  the  apices  of  the  teeth  by  the  process  of  diffusion.  On  page 
428  the  writer  discusses  the  advantages  and  disadvantages  of  infiltration 
anesthesia,  and  at  this  time  it  might  1)e  well  to  recall  one  of  the  statements 
made  with  reference  to  the  age  of  the  patient. 

It  was  pointed  out  that  in  a  patient  of  middle  or  past  middle  life,  many 
times  the  infiltration  method  proved  inefficient  because  of  the  dense  outer  alve- 
olar plate  of  the  process.  This  plate  of  bone  may  be  so  dense  and  nonporous 
that  it  prevents  nearly  all  of  the  anesthetic  solution  from  infiltrating  it  and 
reaching  the  desii-ed  strnctui-es.  If  the  patient  is  young  and  lias  an  exlcfiial 
alveolar  plate  which  is  porous,  it  will  be  fcniiul  that  good  results  will  be 
obtained  from  the  subperiosteal  method. 
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Advantages  of  the  Subperiosteal  Method. — Tlie  advantages  of  the  sub- 
periosteal method  are  as  follows: 

1.  The  anesthetic  solution  is  deposited  beneath  the  periosteum,  and  anes- 
thesia is  secured  with  less  delay  than  when  the  solution  is  injected  external 
to  the  periosteum. 

2.  If  the  point  of  the  needle  is  actually  inserted  beneath  the  periosteum, 
and  the  solution  injected  slowly,  the  periosteum  will  have  a  tendency  to  hold 
the  solution  in  a  circumscribed  area,  and  a  larger  amount  will  pass  through 
the  external  alveolar  plate. 

3.  In  most  cases  only  a  small  amount  of  solution  is  needed  by  the' subperi- 
osteal method. 

Disadvantages  of  the  Subperiosteal  Method. — The  disadvantages  of  the 
subperiosteal  method  are  as  follows: 

1.  Several  punctures  of  the  tissue  may  be  necessary  if  more  than  one 
tooth  is  blocked.  The  solution  is  injected  beneath  the  periosteum,  and  con- 
siderable pressure  is  required  to  discharge  it  from  the  syringe. 

2.  If  a  large  quantity  of  the  solution  is  injected,  the  periosteum  will  be 
separated  from  the  bone,  which  will  cause  the  severing  of  Sharpej^'s  fibers 
binding  the  periosteum  to  the  bone. 

3.  More  pain  is  inflicted  with  the  insertion  of  the  needle  than  by  the  sub- 
mucous method,  because  the  needle  is  carried  beneath  the  periosteum,  which 
is  more  sensitive  than  the  gum  tissue  and  mucosa.  In  some  cases  it  is  diffi- 
cult to  keep  the  needle  beneath  the  periosteum  on  account  of  the  roughness 
of  the  external  alveolar  plate. 

If  the  operator  desires  to  make  the  subperiosteal  injection  following  the 
technic  described,  it  may  be  necessary  to  use  some  preliminary  agent  iDrior 
to  the  insertion  of  the  needle.    The  three  methods  employed  are  as  follows : 

1.  By  local  application  of  an  efficient  analgesic.  An  excellent  combination 
for  this  purpose  has  been  described  on  page  651.  This  solution  can  be  applied 
to  the  gum  tissue  and  mucous  membrane  after  they  have  been  thoroughly 
dried  by  gauze  and  the  application  of  hot  air.  A  small  piece  of  cotton  or 
gauze  is  saturated  with  the  solution  and  held  against  the  tissues  for  two  min- 
utes. In  most  cases  this  will  produce  profound  anesthesia  of  the  superficial 
parts,  and  no  pain  will  be  experienced  by  the  patient  during  the  insertion  of 
the  needle. 

2.  The  second  method  is  to  make  a  superficial  injection  Avith  a  very  fine 
sharp  needle,  such  as  illustrated  in  Fig.  177.  The  injection  of  five  minims  of 
solution  is  made  into  the  tissue  at  the  point  of  the  subperiosteal  injection. 
Gradually  Avork  the  point  of  the  needle  dowmvard  in  the  direction  of  the 
periosteum,  injecting  five  minims  of  the  solution  as  the  needle  is  advanced 
towards  the  periosteum.  After  massaging  the  part  and  Availing  Iavo  minutes, 
the  needle  is  inserted  beneath  the  periosteum,  Avhere  five  minims  of  the  solu- 
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tion  are  injected.  This  procedure,  if  carefully  followed,  will  eliminate  all 
pain.  At  least  two  minutes  should  elapse  following  the  preliminary  injection 
before  the  regular  needle  is  inserted  for  the  subperiosteal  injection. 

3.  The  third  method  is  the  application  of  a  refrigerant  analgesic,  such 
as  ethyl  chlorid.  A  stream  of  ethyl  chlorid  is  directed  upon  the  gum  tissue  or 
mucous  membrane,  and  in  a  few  moments  surface  anesthesia  will  ensue. 

The  writer  has  studied  the  literature  on  the  subject  of  subperiosteal 
methods  of  producing  anesthesia  and  is  sure  that  credit  for  first  calling  at- 
tention of  the  dental  profession  to  this  method  is  due  to  Prinz.  The  technic 
described  is  a  modification  of  the  subperiosteal  method  described  by  Prinz. 

The  Technic  for  Producing  Anesthesia  by  the  Subperiosteal  Method. — 
There  are  two  methods  for  blocking  an  area  by  the  subperiosteal  method.  The 
first  is  to  insert  the  needle  beneath  the  periosteum,  buccal  or  labial  to  the 
position  occupied  by  the  apex  of  the  tooth,  and  holding  the  needle  parallel 
to  the  occlusal  plane  of  the  teeth.  (See  Fig.  317.)  The  second  method  is 
to  insert  the  needle  beneath  the  periosteum,  holding  it  i)arallel  to  the  surface 
of  the  alveolar  plate,  which  is  more  or  less^  parallel  to  the  long  axis  of  the 
tooth.    (See  Fig.  474.) 

Technic  Employed  for  Subperiosteal  Method  by  Holding  the  Needle  Parallel 
to  the  Occlusal  Plane  of  the  Teeth 

The  technic  for  producing  anesthesia  by  this  method  has  been  described. 
See  page  430  for  blocking  the  middle  superior  dental  nerve. 

Blocking  a  Single  Tooth  by  the  Subperiosteal  Method  by  Holding  the  Needle 
Parallel  to  the  Long  Axis  of  the  Tooth 

Needle  No.  3',  which  is  15  mm.  in  length,  is  employed.  The  tissues  at  the 
point  of  injection  are  prepared  for  the  needle  in  the  same  manner  as  given 
on  page  355.  The  point  of  insertion  of  the  needle,  as  first  suggested  by 
Prinz,  is  midway  between  the  buccal  or  labio-gingival  margin,  and  the  apex 
of  the  tooth.  He  recommends  that  the  needle  be  forced  beneath  the  peri- 
osteum and  a  small  quantity  of  the  solution  slowly  injected,  gradually  forc- 
ing the  needle  upward  in  contact  with  the  external  alveolar  plate,  and  in- 
jecting continuously  while  the  needle  is  being  forced  upward.  The  author's 
technic  differs  from  that  of  Prinz,  as  follows: 

iMake  the  initial  puncture  to  the  buccal  and  just  below  the  position  oc- 
cupied l)y  the  apex  of  the  tooth  that  is  being  blocked.  Force  the  needle  in- 
ward and  upward,  and  just  before  the  periosteum  is  reached,  inject  five  minims 
of  the  solution,  allowing  one  minute  to  elapse  before  advancing  the  needle 
beneath  the  perioslciiiii.  (Itfidiuilly  work  the  needle  beneath  the  periosteum 
over  the  apex  of  the  loolli  being  blocked,  using,  for  example,  the  upper 
first    bicuspid.      Iiiject     five    nior-f    iiiiiiinis    when    Ihc    needle    penetrates    the 
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periosteum,  allowing  one  minute  to  elapse  before  advancing  the  needle  be- 
neath the  periosteum.  The  needle  is  inserted  in  three  diiferent  directions 
as  shown  in  Fig.  474.  Graduall}^  advance  needle  marked  1  upward  beneath 
the  periosteum,  parallel  to  external  alveolar  plate  to  an  area  5  mm.  above  the 
apex  of  the  tooth,  and  slowly  inject  five  minims  beneath  the  periosteum. 
Now  withdraw  the  needle  without  removing  it  from  the  tissue,  and  insert  a 
second  time,  directing  it  backward,  upward  and  inward  beneath  the  perios- 
teum a  distance  of  5  mm.  The  needle  should  be  inserted  until  the  point 
reaches  an  area  midway  between  the  apex  of  the  tooth  being  blocked  and  the 
apex  of  the  tooth  just  i30sterior  to  it.  Inject  five  minims.  The  needle  is  again 
withdrawn,  and  the  teehnic  repeated  by  directing  it  anteriorly,  inward  and 
upward  beneath  the  periosteum,  to  a  point  mesial  to  the  apex  of  the  tooth 


Fig.  474. — Diagram  illustrating  manipulation  of  needle  for  blocking  a  single  tooth  by  the  subperiosteal 
method. 

1,  Primary  position  of  needle,  which  is  moved  to  position  2  and  3  as  indicated  by  arrows.  4,  Circle 
represents   common   starting  point.      X  represents   the   various   points   of   injection. 

being  blocked.  Fig.  474  shows  the  five  points  of  injection.  The  total  quan- 
tity of  solution  injected  at  the  five  points  is  twenty-five  minims;  five  minims 
being  injected  at  each  location  of  the  needle. 


BLOCKING  VARIOUS  INDIVIDUAL  TEETH  BY  THE  SUBPERIOSTEAL 

METHOD 

If  a  single  tooth  is  injected,  the  insertion  of  the  needle  in  three  different 
planes,  as  shown  in  Fig.  474,  is  preferred  to  that  of  inserting  the  needle  parallel 
to  the  occlusal  plane  of  the  tooth,  as  shown  in  Fig.  317.  However,  if  more  than 
one  tooth  is  to  be  anesthetized,  it  is  better  to  make  the  injection  by  holding  the 
needle  parallel  to  the  occlusal  plane  of  the  teeth,  inasmuch  as  only  one  punc- 
ture of  the  tissue  need  be  made,  while  if  the  method  just  described  is  em- 
ployed, it  will  be  necessary  to  make  as  many  punctures  as  there  are  teeth 
involved. 
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This  technic  can  be  employed  for  any  single  tooth  extending  from  the 
upper  central  incisors  to  the  second  bicuspids.  This  method  should  pro- 
duce anesthesia  of  the  tooth  and  alveolar?  process,  unless  the  external  al- 
veolar plate  is  so  dense  that  the  solution  will  not  penetrate  it.  Opera- 
tions, such  as  cavity  preparation,  pulp  removal,  shaping  the  crowns  of  teeth 
for  bridge  abutments,  can  be  performed.  If  a  tooth  is  to  be  extracted, 
involving  the  lingual  gum  tissue  and  periosteum,  it  becomes  necessary  to  block 
the  lingual  nerve  supply,  as  follows: 

Needle  No.  4,  30  mm.  in  length,  and  25  gauge,  is  employed.  Direct  the 
syringe  across  the  mouth,  the  barrel  being  in  contact  Avith  the  occlusal  sur- 


Fig.  475.' — Cross  section  in  region  of  upper  bicuspid  teeth  and  manner  of  manipulating  needle  for  in- 
iecting   solution    over    lingual    plate. 

1,  shows  first  position  of  needle,  and  2  illustrates  needle  parallel  to  lingual  plate;  3  and  X  indicate 
point   of  injection;    4,   lingual   gum   tissue;    5,   iieriosteum   and   lingual   alveolar   plate. 

faces  of  the  teeth  on  the  opposite  side  of  the  lower  jaw.  Puncture  the  gum 
tissue  midway  betA^•een  the  gingival  margin  and  the  apex  of  the  tooth  to  be 
blocked.  (See  Fig.  475.)  Force  the  needle  upward  and  laterally,  and  just 
before  the  periosteum  is  reached,  inject  5  minims  of  the  solution.  Wait  one- 
lifilf  minute,  tlifii  lu-Jiig  tlic  syriiijic  lo  the  same  side  as  that  of  injection,  and 
carefully  advance  the  needle,  inje(;ting  5  minims.  Wait  one-half  minute 
before  advancing  the  needle  upward,  the  needle  being  held  parallel  to  the 
linguo-alveolar  plate  and  is  Mdvjiiieed  until  llic  point  strikes  the  hard  palate, 
where  the  principal  branches  of  the  lingual  nerve  supply  are  located.  (See 
Figs.  343  and  475.)     When  the  h?ird  palate  is  reached,  inject  5  more  minims. 
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This  makes  a  total  of  15  minims,  or  one  mil.  The  nerves  involved  on  the 
labial  and  buccal  sides,  or  for  the  lingual  side,  depend  on  the  area  involved 
in  the  operation.  It  is  rather  diiHeult  to  anesthetize  the  upper  first  molar 
by  the  subperiosteal  method,  employing  the  technic  in  Avhich  the  needle 
is  held  parallel  to  the  long  axis  of  the  tooth,  because  of  the  position  occupied 
by  the  upper  first  molar,  which  makes  it  difficult  to  manipulate  the  needle. 
Therefore,  it  is  better  to  anesthetize  this  tooth  by  the  subperiosteal  method,  by 
injecting  the  solution  to  the  buccal  of  the  external  alveolar  plate  in  the  re- 
gion of  the  apices  of  the  buccal  roots,  and  holding  the  needle  parallel  to  the 
occlusal  surface.  Five  minutes  should  elapse  following  the  injection  of  the 
solution  before  operating.  Considerable  pressure  is  required  to  discharge 
the  solution  following  this  method,  and  it  will  be  found  that  by  moving  the 
needle  back  and  forth  1  or  2  mm.,  while  the  solution  is  being  discharged,  it 
will  greatly  facilitate  the  solution  leaving  the  needle. 

After  the  solution  has  been  injected  beneath  the  periosteum,  no  apprecia- 
ble wheal  should  be  present.  If  there  is,  it  indicates  that  the  solution  has  not 
been  injected  subperiosteally,  but  has  been  injected  into  the  mucosa  external 
to  the  periosteum.  The  reason  no  wheal  is  produced  when  injecting  beneath  the 
periosteum  is  that  the  periosteum  is  nonelastic,  which  is  not  the  case  with 
the  mucous  membrane.  Soon  after  the  solution  is  injected,  the  gum  tissue 
and  mucous  membrane  should  lose  their  natural  pink  color  and  become 
blanched,  which  indicates  that  the  pressure  caused  by  the  solution,  also 
the  therapeutic  action  of  the  vaso-constricting  agent,  has  lessened  the  blood 
supply  in  the  parts.  After  injecting  the  solution  the  parts  should  be  gently 
massaged,  directing  the  pressure  downward  and  inward,  assisting  the  solu- 
tion to  pass  through  the  outer  plate  of  bone. 

Time  to  Wait  for  Anesthesia  by  the  Periosteal  Method. — The  time  to  wait 
for  anesthesia  depends  on  the  following  factors: 

1.  The  density  of  the  alveolar  process. 

2.  The  amount  of  solution  injected. 

3.  The  percentage  of  the  anesthetic  contained  in  the  anesthetizing  solution. 

4.  The  extent  of  the  area  to  be  anesthetized. 

5.  The  operator's  ability  to  inject  the  solution. 

The  average  length  of  time  required  to  produce  anesthesia,  if  the  solu- 
tion is  injected  properly,  is  five  minutes.  The  above  technic  will  apply  to  any 
tooth  or  teeth  in  the  upper  jaw,  anterior  to  the  first  molar.  In  some  cases 
it  may  be  employed  in  the  lower  jaw,  but  because  the  bone  is  more  dense, 
failures  are  likely  to  be  more  prevalent;  therefore,  in  most  cases  subperi- 
osteal injections  in  the  lower  jaw  are  contraindicated. 

BLOCKING  THE  TERMINAL  OR  PERIPHERAL  NERVES  BY  THE 
PERIDENTAL  METHOD 

Definition. — Peridental  anesthesia  is  the  method  of  inducing  insensi- 
bility of  the  peridental  membrane  and  other  immediate  structures  by  the 
injection  of  a  local  anesthetic  into  the  peridental  membrane. 
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This  method  has  been  very  popular  in  the  past,  and  no  doubt  has  been 
employed  more  than  any  other  for  producing  anesthesia.  Since  the  advent 
of  the  deep  block  method,  the  subperiosteal  method,  the  intraosseous  method, 
and  other  methods,  a  large  percentage  of  operators  have  entirely  abandoned  the 
peridental  method.  It  is  true  that  with  the  syringe  upon  which  great  pressure 
can  be  exerted,  and  with  a  very  sharp  needle,  the  solution  can  be  injected  into 
the  peridental  membrane  for  single  teeth  or  roots,  satisfactory  results  being  ob- 
tained in  most  cases.    However,  in  some  cases,  if  the  tooth  is  decayed  below  the 


Fig.  476. — Diagrammatic  cross  section  of  central  incisor  tooth,  alveolar  process,  gum  tissue  and  mucosa. 

1,  Starting  point  of  needle  for  peridental  method.  2,  Illustrating  position  of  needle  while  advancing 
it  into  peridental  membrane  and  injecting  solution  at  A,  B  and  C.  D,  dental  pulp;  E,  dentin;  F,  enamel; 
G,  epithelial  surface  of  mucosa;  II,  lingual  alveolar  plate;  I,  submucosa;  J,  periosteum;  K,  middle  plate  of 
alveolar  process;  L,  nerve,  artery  and  vein;  M,  cementum;  N,  peridental  membrane;  O,  external  alveolar 
plate. 

alveolar  process,  some  difficulty  may  be  experienced  in  producing  a  profound 
anesthesia  so  its  root  can  be  removed,  and  there  is  a  chance  of  forcing  in- 
fected material  into  1lic  lifaithy  tissues. 

Technic  Employed. — Tin;  syriiige  emj^loyed  should  be  one  upon  which  a 
great  deal  of  pressure  may  be  exerted  against  the  plunger,  as  the  solution  is 
injected  into  the  peridental  membrane  with  considerable  force.  An  all-glass 
.syringe   is  contraiiidicated.     T\\('   nccfllc   cm  ployed   should    l)e   small,   not   ex- 
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ceeding  15  mm.  in  length,  snch  as  needle  No.  3  shown  in  Fig.  177.  This  is 
a  straight  needle  and  is  used  for  blocking  any  of  the  ten  anterior  teeth,  but 
if  the  three  molars  are  to  be  anesthetized  by  the  peridental  method,  it  is  bet- 
ter to  use  a  needle  not  to  exceed  10  mm.  in  length,  mounted  on  a  curved  hub. 
The  tooth  and  the  tissues  nearby,  which  are  to  be  anesthetized,  should  be  thor- 
oughly prepared  for  the  needle  by  drying  and  then  applying  a  31/2  per  cent 
solution  tincture  of  iodin.  The  initial  puncture  is  made  with  a  sharp  hypo- 
dermic needle  by  first  inserting  it  under  the  free  margin  of  the  gum  on  the  lal)ial 
or  buccal  surfaces.  Only  the  point  of  the  needle  should  be  forced  beneath  the 
surface  of  the  tissue,  so  that  unnecessary  pain  will  not  be  inflicted  upon  the 
patient,  after  Avhich  three  minims  of  the  solution  are  injected.  After  waiting 
for  one-half  minute,  advance  the  needle  into  the  peridental  membrane,  allow- 
ing it  to  assume  a  position  parallel  to  the  long  axis  of  the  tooth  being  blocked. 
(See  Fig.  476.)  Inject  at  this  time  three  more  minims  of  the  solution  and  after 
Avaiting  one-half  minute  the  needle  is  forced  into  the  peridental  membrane 
between  the  alveolar  wall  and  the  tooth.  Inject  three  more  minims  of  the 
solution.  It  will  be  found  in  many  cases,  if  the  needle  is  held  in  the  correct 
position,  that  is,  parallel  to  the  long  axis  of  the  tooth,  that  it  can  be  inserted 
to  a  depth  of  approximately  5  mm.  The  needle  is  then  withdrawn  and  the 
same  technic  repeated  on  the  distal  surface  of  the  tooth.  After  injecting 
the  solution  on  the  distal  side,  repeat  the  same  technic  on  the  lingual  and 
mesial  surfaces,  making  four  insertions  of  the  needle.  The  total  amount  of  so- 
lution injected  for  one  tooth  should  be  two  mils.  In  most  cases  in  single 
rooted  teeth,  such  as  the  centrals  and  bicuspids,  the  lingual,  labial  or  buccal 
injections  are  all  that  are  necessary.  If  a  molar  tooth  is  being  blocked,  a 
more  pronounced  anesthesia  will  be  produced  if  the  solution  is  injected  on 
the  buccal,  distal,  mesial  and  lingual  surfaces.  If  the  injection  is  made  on 
the  buccal  and  lingual  surfaces,  it  will  be  of  more  value  than  the  mesial  and 
distal  injections,  because  the  needle  can  be  advanced  farther  into  the  peri- 
dental membrane  of  the  buccal  and  lingual  surfaces,  due  to  the  fact  that. the 
needle  can  be  held  parallel  to  the  long  axis  of  the  tooth,  whereas  with  the 
mesial  and  distal  injections  it  is  impossible  to  hold  the  needle  parallel  to  the 
long  axis  on  account  of  contact  with  the  adjoining  tooth.  C4reater  pressure 
is  exerted  upon  the  plunger  to  discharge  the  solution  into  the  peridental 
membrane  than  is  required  to  discharge  the  solution  beneath  the  periosteum 
by  the  subperiosteal  method. 


Advantages  of  the  Peridental  Method 

1.  The  technic  is  very  simple. 

2.  Very  little  knowledge  of  anatomy  is  required  to  inject  the  solution 
by  the  peridental  method  as  compared  with  the  deep  block  method. 
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.  3.  A  smaller  area  can  be  anesthetized  by  the  peridental  method  than  by 
any  other,  and  satisfactory  resnlts  can  be  obtained  in  most  cases,  provided  the 
solution  is  jjroperly  injected  and  the  physical  condition  of  the  patient  justi- 
fies its  use. 

Disadvantages  of  the  Peridental  Method 

1.  The  insertion  of  the  needle  into  the  peridental  membrane  produces 
injury  Avhich  should  not  occur  unless  the  tooth  is  to  be  extracted. 

2.  Considerable  pressure  is  required  to  discharge  the  solution,  causing 
more  discomfort  and  pain  than  by  other  methods. 

3.  It  is  contraindicated  if  the  peridental  membrane  is  in  a  state  of  acute 
inflammation,  or  if  infection  is  present,  such  as  pyorrhea  alveolaris  or  alveolar 
abscess.  If  the  solution  is  injected  by  the  peridental  method  in  a  case  Avhere 
infection  exists,  there  is  great  probability  of  postoperative  complications  en- 
suing. 

PRESSURE  ANESTHESIA 

Definition. — Pressure,  contact,  or  pulp  anesthesia  is  the  method  of  bring- 
ing about  a  state  of  insensibility  of  the  dental  pulp  by  forcing  the  anesthetizing 
solution  through  the  dentin  into  the  pulp  chamber  by  mechanical  means. 
There  are  three  methods  of  producing  anesthesia  by  the  pressure  method 
which  are : 

1.  Hand  pressure,  using  unvulcanized  rubber  with  a  properly  shaped  ap- 
pliance. 

2.  With  an  efficient  hypodermic  syringe. 

3.  With  the  high  pressure  syringe. 

Ottolengui,  in  an  article  published  in  Items  of  Interest,  in  1890,  states 
that  the  term  ''pressure  anesthesia"  was  first  suggested  by  W.  J.  Morton. 
Following  the  experiments  of  Morton,  Edward. C.  Briggs,  of  Boston,  published 
the  technic  in  a  paper  which  he  read  before  the  Harvard  Odontological  So- 
ciety in  1890,  entitled  "Removal  of  the  Pulp  by  the  Use  of  Cocain."  Since 
Morton  and  Briggs  presented  their  Avork  to  the  profession,  there  have  been 
a  large  number  of  claimants  for  this  method  of  producing  anesthesia  of  the 
pulp.  It  is  not  only  true  with  pressure  anesthesia,  but  with  any  invention  or 
technic  of  merit,  that  priority  is  many  times  unjustly  claimed  by  others.  In 
going  through  the  literature  the  author  has  found  that  many  articles  have 
appeared  in  our  journals  on  anesthetizing  the  dental  pulp  by  the  pressure 
method.  The  more  important  contributions  have  emanated  from  W.  J.  Morton ; 
E.  C.  Briggs;  J.  P.  Buckley;  R.  Ottolengui;  T.  S.  Phillips;  R.  C.  Young;  Otto 
Walkhoff;  Clyde  Davis;  J.  A.  Johnson;  H.  J.  Goslee;  R.  D.  Pullar;  J.  DeBries; 
AV.  D.  Miller;  H.  A.  Sanders;  L.  H.  Zieglcr;  E.  T.  Loenimler;  AV.  A.  Johnson; 
We.ston  A.  Price;  Hermnn  Pi-in/,;  S.  ^\.  AVeaver;  C.  (1.  Meyers;  AV.  T.  Jackuiaii 
and  Geo.  N.  Ilein. 

Histological  Structure  of  Dentin. — Bcfoi-c  (lis<'iissiiig  llic  Icclinic  of  pres- 
sure anesthesia,  a  liriff  (b'sci-Iption  of  the   lilslologic  si  i-iid  iirc  of  dcnliii   will 
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be  given,  as  it  must  be  understood  before  the  various  methods  of  producing 
anesthesia  of  the  dental  puljj  can  be  considered. 

Dentin  is  the  chief  tooth  substance  which  surrounds  the  dental  pulp. 
It  is  covered  b.y  enamel  on  the  exposed  portion  of  the  tooth  and  by  cementum 
on  the  part  situated  in  the  alveolus.  It  consists  of  a  solid,  organic  substratum, 
Avhich  is  infiltrated  with  lime  salts,  and  permeated  by  numerous  tubules  or 
canaliculi,  which  contain  small  processes  or  branches  of  the  odontoblasts  which 
line  the  pulp  chamber.  Dentin  resembles  bone,  but  it  is  much  harder  and 
denser.  It  is  composed  of  28.01  per  cent  of  inorganic  and  71.99  per  cent  of 
organic  material.  The  inorganic  substances  furnish  rigidity  for  hardness  and 
resistance  to  tooth  structure;  the  organic  substances  are  largely  instrumental 
in  the  nutrition  of  the  tooth.  Dentin  is  perforated  b}^  thousands  of  small 
branching  tubules  which  radiate  from  the  pulp  chamber.  These  tubules  are 
more  or  less  tortuous  in  shape,  as  they  pass  from  the  layer  of  odontoblastic 
cells  to  the  dento-enamel  junction,  where  they  communicate  Avith  each  other, 
forming  more  or  less  of  a  network  which  accounts  for  the  sensitiveness  at  the 
dento-enamel  junction,  which  is  much  more  sensitive  than  the  dentin  situated 
between  the  dento-enamel  junction  and  the  dental  pulp.  Each  dental  tubule 
contains  a  protoplasmic  process  which  is  given  off  by  the  odontoblast.  Some 
authors  call  these  protoplasmic  processes  Tomes'  fibers. 

Eomer  claims  that  a  square  millimeter  of  dentin  contains  31,500  dentinal 
tubules.  The  layer  of  cells  called  odontoblasts  is  situated  exterior  to  the 
dental  pulp,  forming  a  continuous  sheath. 

The  Dentinal  Fibers  (Tomes'  Fibers)  or  Protoplasmic  Processes. — AVhen 
the  dentin  is  cut  by  a  dental  bur  or  chisel  and  is  mutilated,  there  is  a  certain 
amount  of  sensation  transmitted  over  the  dentinal  fibers  to  the  odontoblasts, 
then  over  the  afferent  nerve  path  to  the  brain.  If  the  dentin  is  perfectly  sound 
and  healthy,  little  pain  is  caused  by  the  severing  of  the  dental  tubules, 
but  when  the  fibers  have  become  irritated,  such  as  is  caused  by  caries,  the 
cutting  of  the  dentin  will  cause  the  patient  excruciating  pain.  If  the  den- 
tinal fibers  or  i3rotoplasniic  processes  contained  within  the  dentinal  tubules 
are  irritated,  and  especially  w^hen  they  are  irritated  at  the  dento-enamel 
junction,  the  irritation  causes  painful  afferent  impulses,  usually  severe  in 
character. 

Linderer  speaks  of  the  protoplasmic  processes  as  ''juice  fibers,"  or  an 
organic  substance  which  carries  on  metabolic  changes  in  the  dentin.  Prinz 
in  his  textbook  quotes  Gysi's  theory  of  the  hypersensation  of  dentin  as  fol 
lows : 

"The  dentinal  tubules  have  no  nerves,  but  an  organic  substance  which 
carries  on  metabolic  changes  in  the  dentin.  The  sensitiveness  of  dentin  is, 
therefore,  not  a  physiological  process,  and  the  physiological  sensitiveness  of 
a  tooth  is  conceived  only  by  means  of  the  nerve  of  the  part  and  of  the  cemen- 
tum. Sensitiveness  of  dentin  results  from  pressure,  tension,  or  torsion  upon 
the  organic  substance  of  the  tubules,  w^hich  in  turn  convey  the  disturbance  to 
the  odontoblasts  and  then  to  the  nerve  endings  of  the  pulp  proper.    The  con- 
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tents  of  the  tubules  are  aqueous  in  nature,  and  as  water  can  not  be  compressed 
to  any  appreciable  extent,  the  organic  substance  confined  in  the  tubules 
represents  a  fixed,  although  comparatively  easy  mobile  column.  (Water  filled 
in  a  tube  one  meter  in  length  can  be  compressed  only  about  1/lOOOth  mm.) 
As  there  are  no  nerves  in  the  dentin,  the  sensitiveness  can  not  be  overcome 
by  an  anesthetic,  unless  this  anesthetic  can  be  conveyed  through  the  organic 
substance  into  the  pulp  proper.  Substances  which  coagulate  albumin,  as  phe- 
nol, silver  nitrate  or  zinc  chlorid,  destroy  the  albumin  molecule  with  which  they 
come  in  contact,  but  their  deeper  action  is  more  or  less  prevented  by  their 
own  coagulum.  If,  however,  drugs  are  applied  which  are  noncoagulants,  and  are 
absorbed  by  the  organic  contents  of  the  tubules  and  are  thus  conveyed  to  the 
pulp,  they  may  act  as  direct  protoplasm  poisons,  depending  on  their  individual 
pharmacological  action — destroying  the  vitality  of  the  pulp  completely,  like 
arsenic  trioxid,  or  paralyzing  the  nerve  tissue,  like  cocain." 

The  Formation  of  Secondary  Dentin. — The  formation  of  secondary  dentin 
is  a  ph^'siological  and  not  a  pathological  process.  It  is  nature's  way  of  pro- 
tecting the  dental  pulp  from  irritation,  and  if  the  irritation  is  not  too  pro- 
nounced or  great  in  character,  secondary  dentin  will  be  deposited  around 
and  over  the  dental  pulp  to  protect  it  from  irritation,  such  as  caries.  The 
formation  of  secondary  dentin  many  times  is  caused  by  placing  a  metallic 
filling  too  near  the  dental  pulp  which  will  cause  continual  irritation  by  thermal 
changes.  A  layer  of  secondary  dentin  is  formed  to  protect  the  dental  pulp 
from  these  abnormal  thermal  changes.  Secondary  dentin  is  also  produced 
many  times  through  grinding  the  enamel  of  a  tooth,  thereby  exposing  the 
dento-enamel  junction  which  causes  irritation.  The  formation  of  the  second- 
ary dentin  is  a  physiological  process  taking  place  as  the  patient  advances  in 
years  and  the  teeth  wear  down.  Secondary  dentin  does  not  contain  a  normal 
protoplasmic  process,  such  as  is  contained  in  the  dentin  formed  during  the 
embryological  formation.  It  is  very  dense  and  considerable  difficulty  is  en- 
countered in  forcing  a  local  anesthetic  solution  through  it,  in  order  to  reach 
the  dental  pulp.     In  fact,  many  times  it  is  impossible. 

General  Factors  Concerning-  All  Forms  of  Pressure  Anesthesia.— When  a 
sohitioii  of  ijrocciin  or  cocain  is  placed  in  contact  with  the  protoplasmic 
fibei-s  Avhich  are  contained  in  the  dentin,  it  is  a])sorbed  very  slowly.  By 
the  laws  governing  osmosis  it  is  a  proved  fact  that  a  A^ehicle  composed  of 
Ringer's  solution  aids  a  great  deal  in  the  absorption  of  the  anesthetic.  It  is 
impossible  to  produce  anesthesia  by  contact  unless  the  anesthetic  medicament 
is  in  the  form  of  a  so]utir)n  and  is  placed  in  contact  with  the  dentin.  The 
rapidity  and  extent  witli  Avhich  anesthesia  is  produced  depends  upon  the 
pressure  applied  and  allowing  sufficient  time  for  the  solution  to  produce  anes- 
thesia. 

As  stated,  the  hiws  of  osmosis  enlcf  into  liio  absorption  and  penetration 
of  the  anesthetic  solntion  by  llic  ))in1()|)hisnii('  substances  contained  in  the 
dentin.  Tiiis  being  tr-uc.  dcliydi-il  ion  of  IIh'  dcnlin,  ;is  a('coni|)iisli('d  by  ap- 
plying alcohol  to  the  ]);ii'l   niid  IIumi  drying  witli  ;i   li(»l   ;iir'  syringe,  will  very 
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markedly  increase  endosmosis  and  will  ]n'odnce  a  miicli  more  ra])id  and  a  deeper 
anesthesia.  It  must  be  remem])ered  that  with  healthy  dentin  considerable 
pressure  must  be  exerted  upon  the  solution  to  produce  anesthesia,  while  if 
the  same  amount  of  pressure  is  applied  to  the  anesthetic  solution  with  dentin 
which  is  carious,  a  considerable  amount  of  the  solution  will  be  forced  through 
it.  The  reason  for  this  is  that  the  carious  dentin  has  lost  a  large  part  of  its 
inorganic  material,  the  remaining  portion  being  composed  of  an  elastic  spongy 
matrix.  Before  the  anesthetic  solution  is  applied  to  the  cavit.y,  the  dentin, 
which  has  been  affected  by  caries,  should  be  treated  with  chloroform  or  ace- 
tone to  dissolve  the  fatty  deposits.  Following  the  application  of  chloroform, 
apply  phenol  which  will  help  to  sterilize ;  then  dehydrate  by  alcohol  and  hot 
air.  If  the  principal  part  of  the  carious  dentin  has  been  carefully  removed 
by  the  excavator,  the  cavity  treated  as  directed,  and  the  anesthetic  solution 
applied  on  a  pledget  of  cotton,  as  described  under  technic,  then  covered  with 
unvulcanized  rubber,  with  gentle,  steady  pressure  exerted  upon  it,  good  results 
will  be  secured  in  most  cases,  inasmuch  as  the  solution  will  pass  through  the 
dentin  into  the  pulp. 

Technic  for  Anesthetizing-  a  Partially  Exposed  Pulp  by  Pressure  Anes- 
thesia.— The  overhanging  enamel  should  be  removed  and  the  greater  part  of 
the  debris  contained  in  the  cavity  carefully  excavated,  after  which  the  rubber 
dam  is  applied.  Remove  as  much  of  the  decayed  dentin  as  possible,  after 
which  apply  a  small  amount  of  chloroform  on  a  pledget  of  cotton  to  the 
cavity  walls,  which  will  dissolve  the  organic  material  present.  Follow  this 
with  an  application  of  phenol,  which  Avill  assist  materially  in  sterilizing  the 
surface  of  the  remaining  decayed  dentin,  allowing  the  pledget  of  cotton,  satu- 
rated with  phenol,  to  remain  in  the  cavity  for  several  minutes.  The  phenol 
treatment  is  now  followed  with  the  application  of  a  new  pledget  of  cotton 
saturated  with  alcohol  and  by  dehydration  wdth  hot  air.  After  the  cavity  has 
been  thoroughly  dried  with  alcohol  and  hot  air,  saturate  a  small  pledget  of 
cotton  with  a  20  per  cent  procain  solution.  (See  page  651.)  The  pledget  of 
cotton  containing  the  anesthetic  is  jjlaced  in  the  cavity,  over  which  a  larger 
piece  of  cotton,  more  or  less  flattened,  is  placed.  The  cotton  is  covered  with 
a  suitable  sized  piece  of  unvulcanized  rubber,  being  very  careful  to  see  that 
the  rubber  is  in  contact  with  the  margins  of  the  cavity.  Then  with  a  suit- 
able instrument,  such  as  beaver-tailed  or  ball  burnisher,  gentle,  continued 
pressure  is  exerted  upon  the  unvulcanized  rubber.  (See  Fig.  477.)  Very  little 
pressure  should  be  used  at  the  start,  so  as  not  to  cause  pain  to  the  patient.  How- 
ever, gentle  pressure  should  be  exerted  for  a  few  minutes,  after  which  the  pres- 
sure is  gradually  increased.  Pressure  should  be  continued  for  four  or  five  min- 
utes, after  which  the  rubber  and  cotton  are  carefully  removed,  and  with  a  small 
sharp  bur  the  dentin  is  tested.  If  sensation  is  present,  repeat  the  process  as  long 
and  as  often  as  is  necessary.  Loeffler  in  his  article,  published  in  the  Dental  Di- 
gest in  1908  advised  taking  a  small  short  piece  of  orangewood  and  sliaping  it  to 
fit  the  cavity,  and  placing  it  upon  the  unvulcanized  rubber,  then  having  the  i)a- 
tient  bring  his  teeth  down  upon  the  stick,  gradually  increasing  the  force.     In 
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many  cases  this  can  be  done  to  great  advantage,  and  the  patient  can  regulate  the 
pressure  with  much  less  discomfort  to  himself.  Loeffler  in  the  Dental  Summary, 
1906,  describes  the  attachments  he  designed,  which  vary  in  size  and  shape,  to 
be  used  on  a  sja-inge  for  producing  pressure  anesthesia. 

He  states  :  ' '  The  results  obtained  in  a  number  of  almost  hopeless  cases  have 
been  very  gratifying,  to  say  the  least." 

His  technic  is  to  take  one  of  the  attachments,  which  has  been  adapted  to 
the  tooth  and  cavity,  and  cement  it  into  place  over  the  pulp.  After  the  special 
attachment  is  cemented  into  place,  the  anesthetic  solution  is  injected  into 
the  pulp  chamber  under  slow  continuous  pressure  with  a  hypodermic  syringe. 
In  the  Dental  Begister,  1904,  Miller  describes  his  technic  as  follows : 

''After  excavating  the  cavity  as  far  as  convenient  and  smoothing  the  bor- 


Fig.  477. — Cross  section  of  molar  and  method  of  producing  pressure  anesthesia. 

1,  Properly  shaped  instrument  for  applying  pressure;  2,  enamel;  3,  dento-enamel  junction;  4,  dentin; 
3,  ijulp  chamber;   6,   cementum;   7,   unvulcanized   rulober;   8,   cotton;   9,   anesthetic. 

ders  of  it,  take  an  impression  in  modeling  compound,  endeavoring  to  get  the 
margin  of  the  cavity  thoroughly  well  defined;  put  a  few  threads  of  cotton, 
into  the  cavity  and  saturate  them  thoroughly  with  a  5  to  10  per  cent  solution 
of  cocain,  cover  this  with  a  small  bit  of  rubber  dam,  and  then  press  the  com- 
pound impression  down  upon  it.  We  obtain  thereby  a  perfect  closure  of  the 
margin,  so  that  the  licpiid  can  not  escape,  and  one  can  tlu'u  exert  pressure 
with    thf   tlnunh   sufficient   to   ])T'('ss   the   solution    into   the   dentin." 

Anesthetizing-  the  Dental  Pulp,  Which  is  Covered  by  Secondary  Dentin 
or  a  Thick  Layer  of  Healthy  Dentin.— There  are  two  methods  employed  for 
ane.stheti/.in<i-  th^  rl<.|iUil  |miI|i  which  is  covered  by  a  thick  layer  of  healthy  dentin, 
or  a  laver  of  secondar\-  fh'titin.     Tho  first  meth(»d   is  the  same  as  that  which 
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has  been  described,  Avitli  the  exception  that  after  the  anesthetic  solution  has 
been  inserted  into  the  cavity  on  a  pledget  of  cotton  and  pressure  exerted  upon 
it,  the  rubber  and  cotton  are  removed,  and  with  a  small,  sharp  bur,  a  small 
amount  of  dentin  is  cut  away  until  the  patient  experiences  slight  pain,  when 
the  technic  is  repeated.  This  process  is  repeated  as  often  as  necessar}^  until 
the  pulp  is  exposed,  and  anesthesia  is  complete  enough  for  pulp  removal.  Hoav- 
ever,  in  some  cases,  in  which  there  is  a  very  thick  layer  of  secondary  dentin 
covering  the  pulp,  failure  may  result  in  producing  anesthesia  by  this  method, 
for  the  reason  that  the  secondary  dentin  does  not  contain  the  dentinal  tubules 
which  permit  the  anesthetic  solution  to  permeate  it  and  reach  the  odonto- 
blasts and  dental  pulp. 

The  second  method  of  anesthetizing  the  dental  pulp,  which  is  covered 
by  a  thick  layer  of  healthy  dentin  or  secondary  dentin,  is  the  use  of  the 
high  pressure  syringe  Avhich  has  been  advocated  by  some  operators. 

Producing-  Anesthesia  by  the  High  Pressure  Method. — A  number  of  arti- 
cles have  appeared  in  journals  in  the  past  on  high  pressure  anesthesia,  and 
among  those  who  have  advocated  this  method  of  anesthetizing  the  dental 
pulp  are  C.  G.  Meyers,  R.  A.  Ingalls,  W.  T.  Jackman,  J.  B.  Sapp,  and  others. 
It  is  true  that  soon  after  the  introduction  of  the  high  pressure  syringe,  and 
the  technic  of  its  use  was  presented  to  the  profession,  it  had  a  number  of 
strong  advocates,  but  within  recent  years  it  has  almost  been  abandoned  in 
favor  of  the  deep  block  and  other  methods  of  producing  anesthesia. 

General  Considerations  of  Hig-h  Pressure  Anesthesia 

Definition, — High  pressure  anesthesia  is  the  method  of  rendering  the 
dental  jDulp  and  immediate  structures  insensible  to  pain,  and  is  accomplished 
by  forcing  an  anesthetic  solution  under  high  pressure  through  the  substance 
of  the  tooth.  This  is  accomplished  by  a  special  syringe  under  which  the  an- 
esthetic solution  is  subjected  to  an  enormous  pressure.     (See  Fig.  478.) 

In  reviewing  the  literature  on  this  subject,  the  author  has  found  that 
there  has  been  a  difference  of  opinion  with  reference  to  the  feasibility  of 
forcing  the  anesthetic  solution  through  healthy  dentin  without  causing  in- 
jury to  the  tooth.  Those  who  have  advocated  this  form  of  anesthesia  state 
that  after  years  of  constant  use  of  the  high  pressure  syringe,  there  has  been 
no  injury  of  the  dental  pulp  or  tooth,  while  others  say  that  their  results  have 
been  very  unsatisfactory.  Prinz  states  that  it  is  impossible  to  force  a  liquid 
through  healthy  dentin  by  a  mechanical  device  without  injury  to  the  tooth 
itself.  So  it  seems  that  this  question  has  not  been  definitely  settled.  This 
method  is  not  very  popular  at  the  present  time  and  is  being  displaced  by 
the  more  efficient  ones,  such  as  the  deep  block,  intraosseous  and  infiltration 
methods. 

Walkhoff  made  many  experiments  in  attempting  to  force  solutions  which 
Avere  colored  into  teeth  that  had  recently  been  removed.  He  subjected  the 
colored  solution  to  six  atmospheres  of  pressure  for  one-half  hour,  then  opened 
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the  teeth  and  found  that  the  colored  solution  had  not  permeated  the  dental 
pulp.  The  experiments  performed  by  him  were  not  conclusive  evidence  that 
it  was  impossible  to  force  the  anesthetic  solution  through  healthy  dentin,  for 
the  reason  that  greater  pressure  is  exerted  upon  the  solution  by  the  high 
pressure  syringe  than  by  six  atmospheres  of  pressure  as  employed  by  him. 
Tests  by  several  others  have  also  proved  that  the  dental  pulp  can  be  anesthe- 
tized in  most  cases  by  injecting  the  solution  through  the  tooth  substance 
with  the  high  pressure  syringe,  as  practiced  in  the  past  by  many  members  of  the 
profession. 

Contraindications  for  Pressure  Anesthesia. — Producing  anesthesia  of  the 
dental  pulp  through  the  application  of  the  local  anesthetic  by  means  of  vul- 


Fig.    478. — The    Meyers   liigli    pressure    syringe. 
.1,   Cavity   in   lower  first   molar;    2,   point   of   needle   located   in   pit   near   cavity. 

canized  rubber  and  slow  gentle  pressure,  or  applying  the  solution  with  a  high 
pressure   syringe,  is  contraindicated  in  the   following   cases: 

1.  With  teeth  that  are  eroded,  worn  or  abraded,  which  have  caused  an 
extensive  deposit  of  secondary  dentin. 

2.  With  teeth  that  possess  pulp  nodules  or  are  badly  calcified. 

3.  With  teeth  having  leaky  fillings,  or  in  which  the  tubules  are  closed 
either  by  pathologic  or  metallic  processes. 

4.  It  is  difficult  to  secure  niiesthcsia  by  the  pressure  method  in  teeth  of 
patients  of  advanced  years,  oi'  \\i1li  those  \\lio  are  addicted  to  tobacco  chew- 
ing. 

5.  Pressu)'e  aiu'sthcsia  in  ;iMy  \'(ty\\\  is  conl  rjiiiidicnled  in  cases  of  jx'ricc- 
mentitis,  or  an   inflanu'd  pulp. 

AVhen  scc-ondary  denlin  is  <'.\;i  iiiincd  iiimIci'  the  iiiicroscopc,  in  most  cjiscs, 
either  the  tubules  are  very  torluuiis  or  uvr  cnlii'cly  cihscnl.     When  i\\r  hilniles 
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were  present,  Eeiiih  found  tluit  Hicy  had  no  coiineclion  willi  tlie  odonto- 
blasts. With  this  fact  before  us,  we  ean  at  onee  see  tlu'  fallac.y  of  attempting 
to  force  tlie  anesthetic  solution  tlirouyh  a   sul)stance  tliat  is  impervious. 

Time  to  Wait  for  Anesthesia  by  the  Pressure  Method. — Hertwig  states: 
"The  protoplasm  transmits  irritation  ])rimarily,  and  absorbed  material  sec- 
ondarily." If  this  is  the  case,  when  the  anesthetic  solution  is  applied  to  the 
surface  of  dentin,  it  must  pass  the  entire  distance  of  the  protoplasmic  fiber 
before  the  dental  pulp  is  reached,  for  a  certain  amount  of  time  must  elapse 
to  allow  the  anesthetic  to  penetrate  the  dentinal  tubules  and  produce  anes- 
thesia of  the  pulp.  The  time  to  wait  for  anesthesia  depends  upon  the  thick- 
ness of  the  dentin,  the  composition  of  the  dentin,  the  presence  of  abnormal 
conditions,  such  as  pulp  nodules,  secondary  dentin,  and  the  amount  of  solu- 
tion which  passes  through  the  dentin  in  the  region  of  the  dental  pulp.  Many 
failures  in  the  use  of  pressure  anesthesia  can  be  attributed  to  the  operator 
attempting  to  operate  too  quickly  after  the  anesthetic  has  been  applied.  No 
doubt  more  failures  ean  be  attributed  to  this  one  cause  than  to  any  other 
one  factor.  When  the  operator  employs  pressure  anesthesia,  he  should  always 
remember  the  histology  and  pathology  of  the  tissues  through  which  he  is 
forcing  the  anesthetic,  and  allow  ample  time  for  the  solution  to  permeate  the 
structures  before  attempting  to  operate.  In  case  deep  anesthesia  has  not 
been  secured  the  first  time,  a  small  amount  of  dentin  should  be  cut  aAvay  with 
a  sharp  bur  and  the  anesthetic  solution  reapplied  to  the  cavity.  This  process 
should  be  repeated  as  often  as  is  necessary  until  the  dental  pulp  is  anesthetized. 
After  an  exposure  of  the  pulp  has  been  made,  it  should  be  thoroughly  anesthe- 
tized by  reapplying  the  pledget  of  cotton  containing  the  anesthetic,  and  gentle 
pressure  used  to  thoroughly  anesthetize  it  before  inserting  a  broach  for  its 
removal. 

The  High  Pressure  Syringe. — Several  high  pressure  sj^ringes  have  been 
designed  by  various  operators,  so  the  anesthetizing  solution  may  be  sub- 
jected to  enormous  pressure.  The  principle  is  to  force  the  solution  through 
the  dentin  at  a  point  near  the  cavit}-  to  anesthetize  the  dental  pulp.  The 
syringes  were  designed  in  such  a  way  as  to  subject  the  solution  to  high  pres- 
sure, which  is  accomplished  through  the  medium  of  long  handles  attached  to 
the  plunger.  (See  Fig.  478.)  The  syringe  is  equipped  with  a  special  needle 
to  make  a  perfect  contact  between  the  needle  point  and  tooth  structure. 

Technic  of  Producing  Anesthesia  by  the  High  Pressure  Method. — A  brief 
description  of  the  technic  for  obtunding  a  tooth  for  cavity  preparation,  pulp 
removal  or  other  operations  on  the  teeth  will  now  be  given. 

The  first  step  in  the  technic  is  to  desensitize  the  gum  tissue  at  the  gingival 
margin,  by  either  injecting  the  solution  following  the  peridental  method  or 
through  the  application  of  a  20  iper  cent  solution  of  i^rocain.  The  cotton  upon 
which  the  anesthetic  is  contained  should  be  in  contact  with  the  gingival 
margin  for  five  minutes.  The  object  of  this  procedure  is  to  produce  anesthe- 
sia of  the  gum  tissue  near  the  gingival  margin,  in  order  that  the  application  of 
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the  rubber  dam  clamp  or  ligature  will  not  cause  pain  or  discomfort  to  the 
patient.  The  overhanging  enamel  margins  of  the  cavity  and  some  of  the  de- 
cayed dentin  should  be  removed,  following  which  the  rubber  dam  should  be 
carefully  adjusted.  Let  us  take,  for  example,  a  lower  left  first  molar  w^hich 
contains  two  cavities,  an  occlusal  and  a  buccal  cavity.  (See  Fig.  478.)  Take 
a  No.  3  round  bur  and  make  a  pit  on  either  the  mesial  or  distal  part  of  the 
buccal  cavity,  or  better  still,  make  it  below  the  cavity.  Fallowing  the  use 
of  the  No.  3  round  bur,  slightly  deepen  the  cavity  with  the  one-half  round 
bur.  Great  care  should  be  exercised  not  to  penetrate  the  enamel  and  allow  the 
bur  to  enter  the  dentin,  thus  causing  unnecessary  pain.  It  is  well  to  leave  one- 
fourth  the  thickness  of  enamel  between  the  bottom  of  the  pit  and  the  dento- 
enamel  junction  during  the  first  application  of  the  solution.  The  syringe 
is  equipped  with  loug  handles  and  a  locking  device  between  the  handles.  When 
complete  contact  is  established,  the  handles  remain  locked,  wdiich  relieves  the 
hand  from  the  pressure  that  is  required. 

The  solution  used  by  the  high  pressure  method  has  been  a  2  per  cent  cocain 
hydrochlorid,  but  the  author  advises  instead  a  10  per  cent  procain  solution. 
The  syringe  is  filled  and  held  as  illustrated  in  Fig.  478.  The  operator  should 
stand  behind  and  to  the  right  of  the  patient.  The  left  arm  is  passed  around 
the  patient's  head  and  the  left  hand  is  used  to  support  the  mandible.  A  con- 
venient method  for  supporting  the  jaw  is  to  place  the  second,  third  and 
fourth  fingers  of  the  left  hand  beneath  the  lower  jaw  near  the  median  line,  and 
then  allow  the  index  finger  to  press  against  the  tooth  to  be  operated  upon, 
which  aids  greatly  in  counterpressure.  The  point  of  the  special  needle,  which 
has  been  mounted  on  the  syringe,  is  carefully  placed  in  the  pit  which  has  been 
prepared  in  the  tooth  and  gentle  pressure  is  exerted  upon  the  handles.  If  poor 
contact  exists  between  the  needle  point  and  tooth  structure,  the  solution  will 
very  likely  escape  at  the  imperfect  joint.  It  must  be  borne  in  mind  that  anesthe- 
sia of  the  tooth  is  dependent  upon  the  amount  of  solution  that  actually  passes 
through  the  tooth  structure  and  the  time  given  for  the  solution  to  act. 

At  this  time  considerable  care  must  be  given  to  the  remainder  of  the 
technic  to  secure  the  best  results.  The  operator  must  be  familiar  with  the  tecli- 
nic,  for  if  guess  work  is  used,  his  etforts  will  be  a  failure.  Thirty  seconds 
should  elapse  after  the  first  application  of  the  syringe,  that  is,  when  perfect 
contact  is  obtained.  It  will  take  this  length  of  time,  when  the  solution  is 
subjected  to  pressure,  to  force  it  through  the  remaining  thin  layer  of  enamel 
and  a  short  distance  into  the  dentin  at  the  dento-enamel  junction.  After  giving 
the  solution  subjected  to  pressure,  thirty  secoiuls  to  penetrate  the  thin  layer 
of  remaining  enamel,  anestlicsia  of  Ihc  (h'nto-eiuimcl  junction  is  secured  in 
most  cases.  Then  the  pit  is  again  deepened  with  a  No,.  1/2  round  ])ur,  and  the 
needle  is  placed  in  the  newly  made  pit  and  great  care  exercised  in  obtaining 
perfect  contact.  Two  minutes  should  elapse  after  subjecting  the  solution  to 
high  pressure.  If  the  contact  between  the  tooth  structure  and  the  needle 
pr»in1  has  been  perfect,  there  being  no  leakage,  and  the  handle  closed  as  nearly 


TERMINAL,    PERIPHERAL   OR    INFILTRATION    METHOD  ()71 

as  possible,  in  many  cases  the  dental  i)ulp  may  l)e  anesthetized  so  that  sensi- 
tive cavities  may  be  prepared  or  the  pulp  removed.  However,  if  the  patient  ex- 
periences sensation,  the  No.  1/2  i"onnd  biir  may  be  used  again,  deepening  the 
pit,  and  the  same  procedure  repeated. 

Failures  from  High  Pressure  Method. — The  greatest  drawback  to  this 
method  is  the  delay  necessary  for  the  solution  to  penetrate  the  dentin  and 
reach  the  dental  pulp.  The  operator  who  is  in  a  hurry  or  careless  will  stamp 
the  method  as  entirely  inadequate  and  inferior,  and  probably  cast  it  aside. 

If  the  high  pressure  method  is  used  for  the  removal  of  the  pulp,  it  is  neces- 
sary that  twice  as  much  time  be  allowed  as  for  preparing  a  hypersensitive 
cavity.  This  rule  does  not  hold  in  all  cases,  because  the  pulp  which  is  being 
anesthetized  may  be  in  a  state  of  congestion,  and  if  the  congestion  has  reached 
the  stage  of  stasis,  it  will  be  impossible  to  anesthetize  it  by  either  form  of 
pressure  anesthesia.  However,  a  congested  pulp  can  be  completely  blocked 
by  the  "Deep  Block  Method." 

Precautions  and  Contraindications  for  the  High  Pressure  Method. — 1.  If 
the  dental  pulp  is  to  be  removed,  twice  as  much  time  should  elapse  in  allow- 
ing the  solution  to  reach  the  pulp  as  for  cavity  preparation. 

2.  If  the  pulp  is  in  a  state  of  congestion  and  has  reached  the  stage  of 
stasis,  it  will  be  impossible  to  anesthetize  it  by  the  pressure  method. 

3.  If  secondary  dentin  has  formed  over  the  pulp  at  the  point  where  the 
pit  is  made,  and  the  solution  injected,  very  little  or  no  anesthesia  Avill  be 
produced.  However,  the  pulp  may  be  reached  by  making  a  second  pit  at  a 
different  location. 

4.  In  the  aged  patient,  the  teeth  are  extremely  sensitive  and  the  dentinal 
tubuli  are  almost  entirely  obliterated,  which  may  cause  failure  by  the  high 
pressure  method. 

5.  Care  should  be  taken  not  to  force  too  much  solution  into  the  dental 
pulp  if  a  cavity  is  to  be  prepared  and  the  pulp  not  removed,  with  a  view  to 
avoiding  death  of  the  pulp  by  strangulation. 

6.  The  pit  should  be  made,  and  the  solution  injected  at  some  surface  point 
near  the  margin  of  the  cavity. 

Disadvantages  of  Pressure  Anesthesia,  Including-  All  Forms. — It  matters 
not  whether  the  anesthetic  solution  is  subjected  to  pressure  either  by  the 
slow,  gentle,  continuous  pressure,  as  applied  to  the  cavity  by  a  pledget  of 
cotton  containing  the  solution  and  covered  by  unvulcanized  rubber,  or  the 
injecting  of  the  solution  by  the  high  pressure  syringe,  there  are  several  dis- 
advantages. 

These  are : 

1.  If  cocain  is  employed  as  the  anesthetic  in  pressure  anesthesia,  it  should 
be  borne  in  mind  that  it  is  a  strong  jDrotoplasmic  poison,  and  paralyzes  all  cells 
with  which  it  comes  in  contact.  It  must  also  be  remembered  that  many  patients 
are  hypersusceptible  or  possess  an  idiosyncrasy  for  this  toxic  drug,  and  when 
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it  is  applied  to  a  carious  cavity  and  pressure  exerted,  forcing  it  into  the 
dental  pulp,  a  sufficient  quantity  may  enter  the  circulation  and  produce 
toxic  symptoms.  The  writer  recalls  three  cases  in  which  general  toxic  symp- 
toms were  manifested  when  eocain  was  employed  by  the  pressure  method  but 
he  does  not  recall  such  a  condition  having  occurred  with  procain. 

2.  It  makes  no  difference  whether  the  anesthetic  used  is  eocain  or  pro- 
cain, as  far  as  the  carrying  of  toxins  or  ptomaines  into  the  dental  pulp  are 
concerned.  It  is  impossible  to  remove  all  of  the  pathologic  dentin  with  an 
excavator  or  bur,  if  the  cavity  is  sensitive,  before  the  pressure  method  of 
anesthesia  is  utilized.  Therefore  the  passage  of  the  solution  under  pressure 
through  pathologic  dentin  has,  in  the  author's  opinion,  been  the  cause  of  carry- 
ing infected  material  and  bacteria  into  the  dental  pulp,  where  it  has  entered 
the  circulation  and  passed  through  the  apex  of  the  root  of  the  tooth,  and 
undoubtedly  has  been  the  cause  of  infecting  the  delicate  peridental  membrane 
in  the  region  of  the  root  apex,  and  the  results  are  later  revealed  by  the  radio- 
gram. 

3'.  When  all  the  factors  mentioned  are  considered  for  producing  pressure 
anesthesia  by  both  methods,  and  the  possible  postoperative  complications  duly 
weighed,  the  deep  block  method,  or  some  other  local  form  of  anesthesia,  is  pref- 
erable. 

PULP  EXTIRPATION  AND  THE  FILLING  OF  ROOT  CANALS 

In  some  cases,  when  the  operator  desires  to  extirpate  a  pulp  following 
a  deep  block  injection,  it  is  found  upon  entering  the  pulp  chamber  that  the 
dental  pulp  still  retains  slight  sensibility,  this  may  be  due  to  a  pathological 
condition,  or  to  the  fact  that  sufficient  time  has  not  elapsed  for  the  solution 
to  anesthetize  the  nerve  branch  at  the  point  of  injection.  It  is  a  well-known 
fact  that  a  dental  pulp  may  be  removed  painlessly  following  a  deep  block 
injection,  if  sufficient  time  has  been  allowed  for   anesthesia  to  take   place. 

It  is  not  considered  good  practice  to  fill  the  root  canal  immediately  fol- 
lowing pulp  extirpation,  for  it  is  practically  impossible  to  remove  all  of  the 
dental  pulp  from  the  canal.  The  pulp  is  attached  very  closely  to  the  walls  of 
the  canal  and  it  is  difficult  to  remove  all  the  fine  shreds,  which  should  always 
be  removed,  and  the  root  canals  cleansed  and  sterilized  before  applying  a 
permanent  filling.  TTomorrhage  must  always  be  considered,  for  in  most  cases, 
following  pulp  extiri)ation  under  a  local  anesthetic,  the  root  canals  will  be 
filled  with  serum  or  blood,  which  is  difficult  to  arrest,  and  even  if  the  hemor- 
rhage is  controlled,  there  Avill  be  a  pronounced  edematous  area  surrounding 
the  root  apex.  Several  days  are  required  for  the  area  to  become  normal  and 
in  many  cases  pericementitis  may  develop  which  results  in  postoperative  sore- 
ness Hud  discomfort  to  the  patient. 

Pulp  r<'nio\;il  by  llie  cirsciiic  tiidliod  is  i"fii)i(ny  beiiig  replaced  by  the 
block  method,  and  there  is  no  qucslion  hut  1tuit  local  anesthesia  is  far  supe- 
rior to  the  jirsfnifjil   method.     'IMie  renio\;il   of  all   pulp  debris  must  be  prac- 


TERMINAL,    I'ERIPIIKRAL    OR    INFILTRATION    METHOD  073 

ticed  to  avoid  the  possibility  of  future  pathologie  complications  which  occur  if 
every  portion  of  the  pulp  is  not  removed,  and  the  root  canals  thoroughly  cleansed 
and  sterilized  before  applying  the  permanent  root  canal  filling.  It  is  a  known 
fact  that  the  action  of  the  arsenic,  which  has  been  employed  for  the  devitalization 
of  the  dental  pulp,  has  in  many  cases  extended  beyond  the  apex  of  the  tooth 
and  has  caused  tissue  changes  even  to  the  extent  of  necrosis  in  the  delicate 
tissues  around  the  root  apex.  Such  damage  to  the  tissues  as  this  invites 
future  complications,  such  as  postoperative  soreness  of  the  tooth,  granulomas 
and  focal  infections. 

When  the  operator  finds  it  necessary  to  fill  the  root  canal  immediately  fol- 
lowing pulp  extir]3ation  by  local  anesthesia,  he  should  by  all  means  arrest 
the  hemorrhage  and  attempt  to  remove  all  traces  of  pulp  debris,  clotted  blood, 
and  thoroughly  sterilize  the  canals  by  cauterization.  The  author  does  not 
advise  immediate  root  filling,  as  it  is  far  better  to  place  a  soothing  dressing 
in  the  root  canals  and  pulp  chamber,  seal  the  cavity,  and  fill  the  canals  at 
another  sitting. 

CIRCULAR  OR  REGIONAL  ANESTHESIA  (BY  EXTRAORAL  METHOD) 

This  is  a  method  of  producing  anesthesia  of  a  circumscribed  area  by  in- 
jecting the  solution  around  the  region  to  be  operated  upon,  which  interrupts 
the  conductivity  of  all  nerve  branches. 

It  was  Hackenbruch  who  first  described  the  method  of  circular  anesthe- 
sia. He  blocked  a  circumscribed  area  enclosing  the  operative  field  with  the 
anesthetizing  solution  which  anesthetized  all  sensory  nerves  leaving  the  opera- 
tive field.  He  emploj^ed  a  solution  of  5  and  10  per  cent  cocain.  This  method, 
at  the  time  it  w^as  first  introduced,  was  limited  to  the  extremities,  such  as 
the  removal  of  fingers  and  toes.  The  solution  was  injected  beneath  the 
skin  of  the  finger  or  toe  at  the  base  of  its  ligation.  Profound  anesthesia  of 
the  part  w-as  quickly  produced  on  account  of  the  solution  infiltrating  through 
the  tissues  to  the  nerve  branches  which  supplied  the  part.  This  is  really  a 
method  of  regional  anesthesia  which  has  acquired  the  name  of  circular  anes- 
thesia, due  to  the  manner  in  which  the  solution  is  injected.  (See  Fig.  473.) 
The  solution  is  injected  in  a  circular  fashion  around  and  beneath  the  operative 
field  which  blocks  the  conductivity  of  all  sensory  nerve  branches  leaving  the 
area.  The  solution  should  be  injected  2  or  3  cm.  outside  the  margin  of  the 
operative  area  for  two  reasons.  First,  the  nerves  at  this  point  are  in  most  cases 
free  from  inflammation;  second,  it  will  eliminate  pain  w^hile  a  larger  sized 
needle  is  being  inserted  beneath  the  operative  area  to  block  the  nerves  situated 
deeper  in  the  tissue. 

This  is  a  useful  method  but  can  be  employed  only  in  certain  eases.  If  it  is 
possible  to  inject  the  solution  around  and  beneath  the  operative  field,  successful 
results  will  be  obtained.     There  may  be  some  difficulty  in  having  the  solution 
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reach  the  nerve  branches  which  enter  the  operative  tiekl  from  beneath.  For 
operations  upon  the  face  or  head  which  come  under  the  observation  of  the  oral 
surgeon  in  which  this  method  can  be  employed,  it  will  be  found  that  the  extra- 
oral  or  intraoral  deep  injections  are  in  most  cases  superior.  This  method  has  its 
greatest  value  and  is  applicable  for  anesthetizing  an  operative  field  on  the  skin 
or  subcutaneous  tissues.  For  example,  the  removal  of  foreign  bodies,  tumors, 
plastic  operations,  treatment  of  cysts,  furuncles,  carbuncles,  etc.  The  method 
blocks  or  causes  a  disconnection  of  the  area  of  operation  from  the  surrounding 
area ;  that  is,  if  the  nerves  which  enter  the  area  from  beneath  the  operative  field 
are  not  very  large  or  too  numerous. 

The  needle  is  inserted  beneath  the  skin  and  from  one  to  two  mils  of  solu- 
tion is  slowly  injected.  After  a  sufficient  length  of  time  has  elapsed  the  needle 
is  again  inserted  in  the  margin  of  the  wheal  which  is  anesthetized,  and  the  so- 
lution injected  a  second  time.  This  is  repeated  until  the  solution  has  been 
injected  around  the  entire  operative  field.  (See  Fig.  473.)  A  few  minutes  after 
the  area  has  been  surrounded  by  injections,  it  will  be  found  that  the  outer  part 
is  first  to  yield  to  the  effects  of  the  anesthetic.  The  solution  readily  diffuses 
and  penetrates  the  tissue  within  the  circle,  thereby  anesthetizing  the  different 
nerve  branches.  After  the  solution  has  been  injected  in  a  circular  manner,  a  long 
needle  is  passed  through  the  anesthetized  zone  to  the  base  of  the  operative  area, 
and  several  mils  of  the  solution  are  injected.  If  the  nerves  which  enter  below 
the  field  of  operation  are  of  large  diameter  or  deeply  located,  it  may  be  very 
difficult  to  completely  block  them.  The  long  needle  should  be  inserted  in  at 
least  three  directions  so  the  solution  wall  be  distributed  over  considerable 
area.  An  exception  to  this  rule  is  where  the  subcutaneous  nerves  pass  to  the 
deeper  tissues  through  the  fascia,  thus  supplying  periosteum  and  bone.  A 
good  example  of  this  is  the  scalp.  If  the  area  of  operation  is  upon  some  part 
of  the  body  which  is  supplied  with  large  nerve  branches,  they  can  be  blocked 
at  various  locations  Avhere  they  can  be  reached. 

One  great  advantage  of  this  method  is  that  the  inflamed  tissues  are  not  in- 
jected with  the  solution,  but  the  solution  is  injected  into  normal  tissue  and  is 
allowed  to  infiltrate  into  the  inflamed  area.  It  is  well  not  to  employ  a  solution 
of  low  percentage  if  this  method  is  used.  The  author  employs  in  most  cases  a 
solution  of  2  per  cent  procain  plus  1/25,000  suprarenin  in  a  Ringer  vehicle. 
Care  should  l)e  taken  not  to  inject  the  solution  into  an  inflnmod  or  abscessed  area, 
but  into  the  healthy  surrounding  tissue. 

BLOCKING  THE  SOFT  TISSUES  WITHIN  THE  ORAL  CAVITY,  BY  THE 
CIRCULAR  OR  REGIONAL  METHOD 

In  an  operation  upon  1he  soft  tissues  located  within  the  oral  cavity,  as,  for 
example,  the  removal  of  an  epulis,  ranula,  or  any  benign  gi-owih,  the  part  can  in 
most  cases  be  thoroughly  aiu-slhclized  by  1he  circuhii-  or  i-egionjil  iiidhod,  unless 
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the  operative  area  is  very  large  or  involves  the  bone,  then  this  metliod  should  not 
be  employed,  but  the  blocking  of  the  deep  nerve  trunks  should  be  done  instead. 
If  for  any  reason  the  operator  thinks  it  is  advisable  not  to  make  the  deep  block 
injections  of  the  nerves  supplying  the  operative  area,  this  method  may  be  em- 
ployed, but  it  will  be  found  that,  in  many  cases,  the  deep  block  method  is  pre- 
ferred. 

The  technic  of  the  circular  or  region  method  for  operations  within  the 
oral  cavity  is  as  follows :  Take,  for  example,  any  new  growth,  located  at  some 
point  in  the  anterior  two-thirds  of  the  floor  of  the  mouth.  Needle  No.  4,  30 
mm.  in  length,  and  25  gauge,  is  employed.  The  needle  is  inserted  at  the  ex- 
treme margin  of  the  operative  zone,  and  one  mil  of  the  solution  is  slowly  injected. 
The  solution  will  produce  a  circular  area  of  anesthesia  (see  Fig.  473).  The 
needle  is  now  withdrawn  and  is  inserted  again  within  the  margin  of  the  tissue 
which  has  been  anesthetized  by  the  first  injection.  This  technic  is  repeated  as 
often  as  is  necessary  for  the  purpose  of  injecting  the  solution  entirely  around 
or  encircling  the  operative  area.  After  as  many  injections  have  been  made  as 
are  necessary  to  encircle  the  area,  then,  if  possible,  insert  a  long,  fine  needle, 
40  mm.  in  length,  beneath  the  operative  zone  and  inject  one  mil  of  solution. 
The  needle  is  now  withdrawn,  without  taking  it  out  of  the  tissue,  and  its  direc- 
tion slightly  changed  mesially,  and  another  mil  of  the  solution  injected.  The 
needle  is  again  retracted  but  not  removed,  and  reinserted  laterally  to  the  first 
and  second  injections,  and  another  mil  of  solution  is  deposited.  These  last  in- 
jections help  considerably  in  blocking  any  nerve  supply  which  may  enter  the 
operative  field  from  beneath.  By  injecting  the  solution,  as  above  described, 
around  the  operative  area,  it  does  not  necessitate  the  insertion  of  the  needle  in  the 
pathological  tissue  to  be  operated  on,  but  instead,  the  solution  is  deposited  in 
the  healthy  tissue  around  the  operative  area,  and  the  solution  will  infiltrate 
through  the  tissues,  thus  producing  profound  anesthesia  of  the  entire  area. 
(See  Fig.  473.) 

In  case  the  operation  is  for  the  removal  of  a  tumor  or  cyst  of  considerable 
size,  located  on  the  tongue,  floor  of  the  mouth,  or  gum  tissue,  it  is  better  to  block 
the  right  and  left  lingual  nerves  at  a  point  1  em.  above  the  occlusal  plane  of  the 
lower  teeth,  as  described  on  page  570.  In  addition  to  the  lingual  block  injec- 
tion, inject  some  solution  by  the  infiltration  method  in  the  region  of  the  posterior 
part  of  the  mouth  and  do  not  depend  entirely  on  the  circular  or  regional 
method.  The  circular  or  regional  method  of  anesthesia  is  of  value  in  blocking 
the  gum  tissue  and  periosteum  of  the  hard  palate,  in  such  cases  as  the  removal 
of  a  malposed  tooth,  which  may  be  located  in  the  roof  of  the  mouth.  The  solu- 
tion should  be  injected  slowly  beneath  the  periosteum,  following  the  same 
technic  as  described  above.  If  the  tooth  is  deeply  seated,  a  portion  of  the  outer 
nerve  loop  must  be  blocked,  this  depending  upon  the  location  of  the  operation. 
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SCHLEICH'S  INFILTRATION  METHOD 

Schleich  deserves  much  credit  for  his  research  work  on  the  infiltration 
method,  as  he  v/as  the  first  to  call  attention  to  it.  With  this  method  the  oper- 
ative area  is  infiltrated  with  a  dilnte  anesthetizing  solution  so  as  to  cause 
a  marked  swelling  of  the  part.  This  method  is  employed  mostly  for  super- 
ficial operations  upon  various  parts  of  the  body.  The  skin  in  the  immediate  vi- 
cinity of  the  incision  is  first  injected,  and  after  a  few  moments  have  elapsed,  giv- 
ing sufficient  time  for  anesthesia  to  take  place,  the  next  step  is  taken,  which  is  to 
infiltrate  the  subcutaneous  tissue,  and  after  a  few  minutes,  the  deeper  lay- 
ers of  the  subcutaneous  tissue  are  injected.  This  method,  as  devised  by 
Schleich,  makes  it  possible  to  use  very  dilute  anesthetizing  solutions.  When  he 
first  introduced  the  method  he  employed  three  solutions  which  varied  in  amount 
of  cocain;  first,  a  0.2  per  cent;  second,  a  0.1  per  cent;  and  third,  0.01  per  cent. 
In  each  one  of  these  cocain  solutions  0.2  per  cent  sodium  chlorid  was  used. 
Within  recent  years  Schleich  has  substituted  alypin  for  a  part  of  the  cocain 
he  formerlj^  used.  The  author  does  not  advise  cocain  solutions  to  be  used 
promiscuously,  and  he  sees  no  reason  Avhy  cocain  should  be  employed  in  either 
oral,  plastic,  or  dental  surgery,  because  we  have  other  drugs  which  are  far 
less  toxic. 

Schleich  first  employed  and  advocated  three  solutions  of  the  following 

formula : 

No.  2 

Cocainae  0.1 

Sodii  chloridi  '  0.2 

Morphinae  siilpliatis  0.02 

AquEe  distillatse  100.0 


No.  1 

Cocainae 

0.2 

Sodii  chloridi 

0.2 

Morphinae  sulphatis 

0.02 

Aquae  destillatse 

100.0 

No.  3 
Cocainae  0.01 

Sodii  chloridi  0.2 

Morphinae    sulphatis        0.005 

Aquae  destillatse  100.0 


Schleich  used  solution  No.  1  for  the  tissue  which  was  in  an  inflamed  and 
sensitive  condition ;  also  for  operations  which  were  superficial,  involving  the 
skin. 

Solution  No.  2  was  used  for  tissues  which  were  less  sensitive,  and  yet 
superficially  located. 

Solution  No.  3  was  employed  for  infiltrating  the  deep  tissues  which 
were  practically  without  sensation,  and  Avhere  a  large  quantitj"  of  the  solution 
was  to  be  injected.  Morphin  was  added  because  it  was  thought  that  it  possessed 
some  local  anesthetic  properties,  but  the  truth  of  the  matter  is  that  instead 
of  its  having  a  local  anesthetic  action,  it  had  a  general  effect  upon  the  patient 
and  .soon  followed  the  local  anesthetic  action  of  the  cocain,  which,  of  course, 
would  relieve  any  after-pain  which  might  accompany  the  operation.  Schleich 
also  depended  upon  a  hypotonic  sodium  chlorid  solution  to  bring  about  a 
certain  amount  of  anesthesia,  Avhicli  is  not  advisable.  It  is  not  in  accordance 
with  the  principles  of  good  practice  to  add  morphin  to  a  local  anesthetic 
solution,  because  it  is  very  difficult  to  determine  just  how  much  of  the  mor- 
phin will  be  absorbed;  also  that  its  local  anesthetic  action  is  wanting.     If  it 
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is  necessary  to  give  morphin,  it  is  much  better  to  administer  it  hypodermic- 
ally  from  three-quarters  to  one  hour  before  the  operation. 

The  solutions  employed  by  Schleich  at  the  present  time  are  as  follows : 


Solution  1 

Cocain  0.1 

Alypin  0.1 

Sodium  chlorid  0.2 

Aq.  dest.  100.0 


Solution  2 

Cocain  0.05 

Alyi:}in  0.05 

Sodium  chlorid  0.2 

Aq.   dcst.  100.0 


Solution 


Cocain 

0.01 

Alypin 

0.01 

Sodium  chlorid 

0.2 

Aq.  dest.  100.0 


Schleich  was  under  the  impression  that  a  0.2  per  cent  solution  of  sodium 
chlorid  produced  slight  anesthesia.  If  this  is  the  case,  then  a  0.2  per  cent 
salt  solution  must  be  listed  as  an  anesthetic.  However,  this  is  not  practical 
because  it  is  a  hypotonic  solution  and  does  not  conform  to  the  laws  of  physio- 
logic solutions.  A  second  factor  is  the  edema,  consequent  ischemia  and  pres- 
sure from  the  solution  upon  the  sensory  nerve  fibers.  The  third  factor  is  the 
difference  in  temperature  between  the  anesthetizing  solution  and  the  blood. 
It  was  injected  at  room  temperature,  or  at  a  temperature  even  lower. 

In  summing  up  Schleich 's  method  of  infiltration  anesthesia,  it  is  one  de- 
pendent upon  physiologic  principles,  inasmuch  as  he  says  cocain  which  is  in 
the  solution  fulfills  only  a  secondarj^  role,  the  main  function  of  the  cocain 
being  to  eliminate  the  pain  which  is  caused  by  the  actual  infiltration  of  the 
solution  into  the  tissues,  also  to  block  the  hyperesthetic  state  of  the  infiamed 
tissues.  If  a  0.2  per  cent  salt  solution,  containing  no  anesthetic,  is  injected  into 
tissues  free  from  inflammation,  the  results  are  unsatisfactory.  The  author  has 
used  Schleich 's  method  in  a  number  of  cases  with  limited  success.  The  tissues 
injected  were  practically  free  from  inflammation,  but  failures  were  met  where 
it  was  employed  upon  inflamed  tissues. 

Braun  does  not  agree  with  Schleich 's  views  in  any  way  and  challenges  the 
value  of  a  0.2  per  cent  sodium  chlorid  solution.  It  is  known  that  a  salt 
solution  wdll  produce  very  slight  anesthesia  when  injected,  and  the  anes- 
thesia in  nearly  all  cases  follows  a  period  wherein  the  patient  experiences 
pain  which  is  caused  by  the  injection,  and  it  has  also  been  proved  that  the 
pain  caused  is  much  less  than  when  distilled  water  is  injected.  The  anesthe- 
sia produced  by  the  salt  solution  is  of  shorter  duration  than  that  produced 
through  the  medium  of  distilled  water.  Braun,  however,  admits  that  a  tran- 
sient partial  anesthesia  may  be  induced  by  the  injection  of  a  0.2  per  cent 
sodium  chlorid  solution,  and  he  also  maintains  that  the  small  amount  of  cocain 
contained  in  Schleich 's  solutions  is  of  sufficient  quantity  to  enormously  sur- 
pass Schleich 's  so-called  physiological  anesthesia. 

The  question  of  injecting"  a  .2  per  cent  salt  solution  into  the  tissues 
does  not  seem  to  be  good  pi-actice,  for  the  reason  that  distilled  water  injected 
into  the  tissues  acts  as  a  powerful  tissue  irritant,  and  a  0.2  per  cent  solu- 
tion, which  is  not  isotonic,  is  bound  to  possess  irritating  properties.  Ex- 
perimental work  has  proved  that  a.  physiologic  Ringer  solntion  containing  sodium, 
calcium,  and  potassium  chlorids,  is  entirely  void  of  any  irritating  properties, 
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and  can  he  injected  into  the  tissues  without  causing  irritation  or  postoperative 
pain.  There  is  no  question  but  that  the  ischemia  which  is  produced  by  infil- 
trating the  tissues  has  some  effect  upon  tlie  sensory  nerve  endings  in  the  pro- 
duction of  anesthesia.  The  area  infiltrated  being  in  an  ischemic  condition 
furnishes  an  ideal  state  to  prevent  the  absorption  of  the  solution  injected 
which  contains  a  small  amount  of  cocain  and  alypin.  The  ischemia  may  act 
in  the  same  manner  as  adrenalin,  that  is,  in  preventing  absorption  of  the  solu- 
tion, also  producing  partial  anesthesia  of  the  nerve  endings.  As  the  solution 
injected  is  of  a  lower  temperature  than  the  tissues,  it  also  tends  to  have  some 
anesthetic  effect. 

When  we  analyze  Schleich  's  theories  of  producing  anesthesia  by  his  method, 
they  resolve  themselves  into  the  following  factors : 

1.  By  the  solution  being  injected  at  a  temperature  lower  than  that  of  the 
body. 

2.  From  pressure  caused  by  the  solution  upon  the  sensory  nerve  endings. 

3.  From  the  action  of  the  anesthetic. 

4.  Ischemia  of  the  tissues  produced  by  the  solution. 

There  has  been  considerable  controversy  as  to  the  practicability  of  Schleich 's 
method,  and  many  operators  have  discarded  it  entirely,  while  others  claim  they, 
obtain  very  good  results  from  its  use.  However,  nearly  all  operators  have  a 
different  conception  of  producing  anesthesia  and  rely  upon  the  anesthetic  action 
of  the  drug  contained  in  the  solution  to  produce  the  desired  anesthetic  effect; 
they  also  depend  upon  the  vaso-constricting  power  of  suprarenin  to  maintain 
anesthesia  for  an  indefinite  period. 

The  Disadvantag-es  of  Schleich 's  Method. — 

1.  Considerable  time  is  required  before  the  first  incision  can  be  made  with- 
out causing  pain. 

2.  It  is  always  necessary  to  infiltrate  the  deep  tissues  after  the  first  incision 
has  been  made,  and  then  wait  a  considerable  time  for  anesthesia  to  develop. 

3.  If  the  operation  should  involve  deep  tissues,  it  is  impossible  to  anesthe- 
tize nerve  branches  of  considerable  size  with  Schleich 's  solution. 

4.  It  is  sometimes  impossible  to  distinguish  between  inflamed  and  normal 
tissues. 

5.  The  uncertainty  of  producing  anesthesia. 

Schleich 's  technic  for  anesthetizing  an  area  of  inflamed  tissue  is  to  in- 
filtrate around  the  focus  and  gradually  l)riug  the  injections  closer  and  closer 
to  the  operative  area  until  the  actual  pathological  tissue  is  saturated  with  the 
injecting  solution.  The  writer  can  see  no  dift'crence  between  this  method  and 
that  of  Hackenbruch's  regional  or  circular  anesthesia.  Ilackenbruch's  method 
is  a  subdivision  of  block  anesthesia,  and  in  the  author's  opinion  it  is  properly 
classified  because  the  small  and  large  nerve  branches  entering  the  area  of  opera- 
tion are  blocked.    We  are  quite  aware  of  the  fact  that  when  normal  tissues  are 
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infiltrated  witli  a  large  quantity  of  anesthetizing  solution,  and  especially  if  it  is 
injected  in  the  tissue  under  pressure,  a  rapid  diffusion  takes  place  throughout  the 
entire  surrounding  area.  Therefore,  when  the  solution  is  injected  under  pressure 
around  the  operative  area,  Avhich  is  in  a  highly  inflamed  state,  it  is  self-evi- 
dent that  a  quantity  of  the  solution  will  infiltrate  the  area  to  be  operated. 
In  most  cases,  if  the  circular  injections  have  been  properly  made  and  the 
operation  be  a  superficial  one,  there  is  really  no  need  for  inserting  the  needle 
into  the  inflamed  tissue  as  recommended  by  Schleich.  Since  the  ncAver  anes- 
thetics have  been  discovered  and  large  quantities  of  comparativel}"  weak  solu- 
tions, such  as  procain  can  be  injected,  it  has  increased  the  value  of  circular 
or  regional  anesthesia,  and  has  greatly  improved  the  method.  Therefore,  if  the 
operation  is  upon  the  surface  of  the  body,  solutions  can  now  be  injected,  using 
the  regional  or  circular  method,  and  satisfactory  results  achieved. 


CHAPTER  XXIX 
SURGERY  AND  ANESTHESIA  OF  THE  MAXILLARY  SINUS 

Diseases  of  the  tissues  involving-  the  maxillary  sinus  are  very  common 
and  patients  for  this  operation  fall  into  the  hands  of  the  oral  surgeon  more 
frequently  than  the  general  surgeon. 

The  writer,  therefore,  will  not  only  endeavor  to  describe  the  blocking  for 
each  route  of  operating,  but  will  also  give  the  diagnosis,  the  technic  of  the 
various  operations  and  the  postoperative  treatment. 

Anatomy  of  the  Maxillary  Sinus. — The  maxillary  sinus  (antrum  of  High- 
more)  is  situated  within  the  body  of  the  superior  maxillary  bone,  and  is  pyram- 
idal in  shape.  Its  base  is  towards  the  nasal  cavity  and  communicates  with  the 
middle  meatus  of  the  nose  by  an  aperture  called  the  ostium  maxillare,  which  is 
very  small,  admitting  only  a  small  probe.  (See  Fig.  479.)  This  opening  is 
partly  closed  by  the  articulation  of  the  ethmoidal  process  of  the  inferior  turbi- 
nate, and  the  unciform  process  of  the  ethmoid,  also  by  the  maxillary  process  of 
the  palate  bone,  with  a  distinct  fissure  located  in  the  superior  maxillary  bone.  In 
addition  to  this,  the  maxillary  process  of  the  inferior  turbinate  bone  is  situated 
along  the  lower  edge  of  the  aperture.  The  opening  is  slit-like,  and  is  situated 
about  the  center  of  the  middle  meatus,  just  posterior  to  the  hiatus  semilunaris, 
and  is  approximately  25  mm.  above  the  floor  of  the  nose.  Its  apex  and  sum- 
mit extend  laterally  into  the  roots  of  the  zygomatic  process.  The  sinus  is 
bounded  laterally  and  above  by  thin  walls  of  bone  which  are  located  on  the 
anterior  lateral  surface  of  the  body  of  the  superior  maxillary  bone.  The 
inferior  part  or  floor  of  the  sinus  is  situated  just  above  the  alveolar  process, 
and  in  many  individuals  the  apices  of  the  roots  of  the  upper  second  bicuspid 
and  first  molar,  and  sometimes  the  first  bicuspid  and  second  molar,  penetrate 
the  floor  of  the  antrum  by  extending  through  the  thin  bone  which  is  located 
at  this  point.  (See  Fig.  480.)  The  corners  and  angles  of  the  sinus  often  pre- 
sent narrow  ridges  or  septa  of  bone,  and  in  many  subjects  a  groove  in  Avhich 
is  located  blood  vessels.  Also  in  some  cases  nerve  tissue  is  found  along  the 
floor  of  the  sinus  just  superior  to  the  apices  of  the  roots  of  the  teeth  which  are 
situated  directly  benealli  1lic  ;in1iMiin.  The  maxillary  sinus  lies  beneath  the 
orbit  and  to  the  lateral  side  of  the  nasal  fossa?.  The  walls  are  extremely 
thin,  and  it  is  for  this  reason  that  tumors,  exiidale  or  pus  under  pressure 
produce  bulging  eillici'  forward,  causing  a  prolrusion  of  the  clKiek,  or  uj)war(l, 
causing  ocular  disturbances.  The  infraoi'bital  nerve,  which  is  the  continua- 
tion of  the  second  division  of  ihc  fifth  nerve,  is  located  just  above  the  roof 
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of  the  sinus,  it  being  separated  from  the  cavity  of  the  sinus  by  a  very  thin 
shell  of  bone.  Great  care  should  be  taken  while  performing  the  radical  opera- 
tion for  empyema  of  the  antrum,  in  curetting  the  superior  part  of  the  sinus, 
so  that  the  infraorbital  nerve  will  not  be  injured.  (See  Figs.  49,  51,  68,  70,  71, 
480  and  481.)  The  posterior  wall  forming  the  sinus  presents  for  examination 
in  most  cases,  the  posterior  dental  canal  or  groove.  The  anterior,  middle  and 
posterior  superior  dental  nerves,  which  branch  from  the  infraorbital  nerve,  sup- 
ply the  upper  teeth  by  passing  through  miinite  canals  in  the  substance  of  the 
bone,  but  in  many  cases,  and  more  particularly  the  middle  superior   dental 


Ostium 
rnaxillare 


Ostium 
rnaxillare 


First  mf.'L'tr 


Fig.   479. — Posterior  view   of  vertical  transverse  section  from  the  head  showing  the  ostium  maxillare,   which 
is  indicated  on  each  side  by  a  cord  passed  through  it.     (Retouched  from  Cryer.) 


branch,  which  supplies  the  upper  bicuspids  and  first  molar  teeth,  pass  down- 
ward and  laterally  directly  beneath  the  mucous  membrane.  (See  Figs.  60,  68.) 
The  floor  of  the  antrum  is  situated  a  short  distance  below  the  level  of  the 
floor  of  the  nose  and,  as  stated,  the  apices  of  the  roots  of  the  teeth  situated 
directly  beneath  it  may  actually  perforate  the  bony  floor,  or  elevations  of 
bone  may  be  present  which  indicate  the  presence  of  the  roots. 

The  maxillary  sinus  is  lined  by  a  thin  delicate  mucoj)eriosteal  membrane, 
and  the  mucous  layer  of  this  membrane  contains  many  mucous  glands  which 
may  become  infected,  with  the  development  of  polypi  or  cysts.  In  some  cases  in 
which  the  anterior,  middle  or  posterior  superior  dental  nerves,  forming  the  outer 
nerve  loop,  are  situated  in  the  mucous  membrane  and  l)ecome  irritated  and 
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inflamed,  due  to  inflammation  of  the  mucous  membrane  caused  by  infection, 
and  the  patient  may  suffer  from  neuralgia. 

In  chronic  cases  it  is  often  necessary  to  do  considerable  curetting  on  account 
of  necrosis  during  an  operation  for  empyema  of  the  antrum.  In  cases  of  this  kind 
the  patient  may  experience  some  numbness  or  anesthesia  in  some  of  the  teeth 
supplied  by  the  nerves  injured,  due  to  the  pathologic  condition  or  to  the  curet- 
tage. 

Symptoms  of  Maxillary  Sinus  Disease. — The  symptoms  are  pain,  tender- 
ness, edematous  swelling  of  the  face,  and  in  many  cases  the  thin  bone  may 
crepitate  under  pressure.  The  presence  of  pus  is  one  of  the  most  important 
factors,  and  a  simple  test,  which  can  be  made  as  a  rule,  will  prove  whether 


Fig.   480. — Labial  and  buccal   plates  of  bone  together  with  the  lateral  wall  of  antrum  removed,   exposing  the 
maxillarj'  sinus  and  the  roots  of  the  teeth.     (Retouched  and  modified  from  Spalteholz.) 

or  not  pus  is  seeping  from  the  antrum.  This  is  accomplished  by  inserting  an 
applicator  into  the  nose  and  wiping  the  mucous  membrane  in  the  middle 
meatus,  and  then  have  the  patient  lean  forward  with  his  head  between  the 
knees,  retaining  that  position  for  several  minutes.  It  is  well  to  have  the 
patient  turn  the  head  sideways  so  the  side  with  the  affected  anti'um  is  upward; 
this  will  tend  to  allow  the  pus  to  seep  through  the  ostium  maxillare.  Have 
the  patient  retain  1liis  posilion  for  scNcrjil  niiniilcs,  llicii  nssuinc  an  u])right 
position,  and  again  inlroducf  1lic  n^sal  jipplicalor,  llic  middle  meatus  being 
examined  for  pus. 
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Another  test  worthy  of  mention  is  to  place  the  i3atient  in  a  reclining  posi- 
tion for  some  time,  and  if  pns  is  discharged  from  the  antrum,  it  Avill  accumulate 
in  the  posterior  portion  of  the  sinus  or  escape  into  the  nasopharynx,  and  may 
cause  the  patient  to  cough  or  clear  his  throat  when  he  arises.  In  some  cases 
the  pus  will  discharge  from  the  nose  in  an  intermittent  manner.  In  all  in- 
fected cases  the  nasal  speculum  should  be  employed,  and  the  operator  should 
examine  the  mucous  membrane  just  under  the  middle  turbinate  bone,  which 
is  the  location  of  the  ostium  maxillare  or  opening  into  the  antrum.    In  some  cases 


Fig.   481. — Pen   drawing   showing  region   of   antrum. 

1,    Posterior    portion    infraorbital    nerve;    2,    posterior    superior    dental    nerve;    3,    zygomatic    bone    in- 
cised;   4,   floor   of   orbit;    5,    infraorbital    artery;    6,    infraorbital    nerve;    7,    medial   wall   of   antrum. 


of  maxillary  sinus  involvement  this  opening  leading  from  the  sinus  to  the  nasal 
cavity  is  partly  or  completely  blocked.  In  acute  cases  the  nasal  aperture  is 
usually  blocked,  thereby  obstructing  the  discharge  of  pus  which  adds  greatly 
to  the  intensity  of  the  pain,  the  symptoms  are  more  severe,  and  may  merge 
into  those  of  osteomyelitis.  Neuralgia  of  the  infraorbital  nerve  and  its 
branches  may  accompany  the  pain  and  tenderness  over  the  region  of  the  an- 
trum. 
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The  opening  of  the  antrum  of  Highmore,  which  connects  with  the 
nasal  cavity,  is  located  at  the  summit  of  the  sinus  (see  Fig.  479),  and  it  is 
for  this  reason  that  the  patient's  head  is  held  downward  between  the  knees  in 
order  that  it  can  drain.  If  the  infection  is  severe,  the  eyes  will  protrude  and 
great  tenderness  in  the  alveolus  and  teeth  will  be  experienced ;  in  fact,  the  teeth 


Fig.    -482. — Lichtwitz's   antrum    needle. 


^^ 


Fig.   483. — Fein's   antrum    needle 


(^'- 
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Fig.   484. — Mikulicz's    antrum   trocar  and   connection  for  rubber  bulb. 


l''ig.   485. — Mikulicz's  trocar   with   stylet    removed.      Allachmcnt    for    Inilb   connected    to   cannula. 


will  seem  ii-J-i-oiihn-  i,,  the  p;i1iciil.  find  lie  will  ('.\[)('ri('ii(M'  ]);iiii  when  hriiigiiig 
them  ijito  occlusion.  \n  inost  cases  the  check  is  swollen  and  very  tender,  the 
palate  has  the  sensjilion  ol'  fnlhifss.  find  llic  nasal  duct  nmy  be  Ijlocked.  In 
many  cases  tlie  patient  will  ctjmplain  ol'  clironic  headache. 
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Diag'nosis. — The  most  impoi-taiit  factors  to  consider  in  ai-rixiny  at  a  diag- 
nosis are : 

1.  The  presence  and  recurrence  of  pus  in  the  middle  meatus. 

2.  Pain,  swelling,  and  tenderness  over  the  affected  area. 

3.  Fullness  in  roof  of  mouth. 

4.  Pain  in  the  alveolar  process  and  irregularity  of  teeth. 

5.  In  many  cases  it  is  possible  to  detect  a  difference  in  the  two  sides  of 
the  face. 

6.  Patient  complains  of  headache  and  a  disagreeable  taste  in  the  mouth 
on  arising  in  the  morning. 

7.  Transillumination  by  an  electric  lamp  placed  in  the  mouth  and  the 


Fig.   486. — Introducing  curved   hollow  needle   into  the  maxillary  sinus,   through   anterior   inferior   portion   of 

inferior    meatus. 

lips  closed  over  it.  This  test  should  be  made  in  a  dark  room.  There  will  be 
a  diminution  of  light  transmission  on  the  diseased  side  as  contrasted  with  the 
sound  side.  In  other  words,  the  diseased  side  will  appear  dark,  instead  of  the 
normal  rosy  color  under  the  eye.  The  light  reflex  on  the  diseased  side  is  ab- 
sent, that  is,  the  pupil  on  the  normal  side  will  be  visible,  due  to  the  transmis- 
sion of  light,  while  on  the  diseased  side  the  pupil  is  invisible,  due  to  the  non- 
transmission  of  light.  This  is  not  always  positive,  as  there  may  be  an  in- 
filtration process  of  the  lining  over  the  floor  Avithout  engorgement. 

8.  X-ray.  Several  x-ray  plates  if  properly  exposed,  are  valuable  in  diag- 
nosis. The  plates  in  most  cases  will  reveal  the  pathologic  condition  due  to  the 
diseased  tissues  obstructing  the  x-rays,   thereby  showing  a   darkened  area, 
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which  is  in  contrast  to  the  healthy  side.  However,  the  x-ray  findings  should  not 
be  taken  as  conclusive  evidence  that  antrum  involvement  is  not  present.  The 
x-ray  findings  should  alwaj^s  be  considered  with  the  clinical  findings. 

9.  Transirrigation.  A  trocar  or  a  sharp  hollow  needle  is  inserted  through 
the  thin  nasal  wall  located  at  the  anterior  inferior  portion  of  the  inferior 
meatus  into  the  antrum.  If  pus  is  present,  it  may  be  that  it  can  be  aspirated, 
or  fluid  can  be  injected  through  the  hollow  needle  or  cannula  of  the  trocar 
(see  Figs.  482,  483,  484,  485,  and  486).  The  patient's  head  can  be  held  forward, 
and  if  the  fluid  is  turbid  as  it  passes  from  the  nose,  it  indicates  suppuration. 
This  method  is  useful  in  arriving  at  a  diagnosis. 

10.  Iridocyclitis ;  impairment  of  vision  in  the  eye  of  the  affected  side ; 
conjunctivitis;  feeling  of  fullness  of  the  eye  as  though  there  is  not  enough 
room  in  the  orbit. 


Fig.   487. — Entering  the   maxillary   sinus   with    trocar   through   the   nasoantral   wall. 


ETIOLOGY  AND  PATHOLOGY  OF  MAXILLARY  SINUS  DISEASE 

The  Source  of  Antrum  Involvement. — 1.  From  the  extension  of  infec- 
tion through  the  nasal  cavity.  Pathogenic  microorganisms  from  the  nasal 
cavity  may  enter  the  antrum  through  the  osteum  maxillare,  and  cause  infection. 
2.  The  infection  many  times  is  of  dental  origin,  as  from  dead  pulps,  periostitis, 
extensive  destruction  caused  by  pyorrliea  alveolaris;  from  an  alveolar  abscess; 
from  impacted  upper  lliird  iiir)lHrs;  from  a])iiormal  pressure  destroying  tlie  bones 
and  tis.sue.s,  resulting  in  inflammatory  processes. 

In  many  cases  the  apices  of  the  roots  of  the  second  bicuspid,  first  molar, 
and  in  some  instances  the  second  molar,  may  penetrate  the  floor  of  the  antrum, 
and  in  other  cases  the  ends  of  Hie  roots  are  so  near  the  lioor  of  the  antrum 
that  only  a  Ihin  himiiui  oC  lione  separates  them,  and  if  n  dcrid   pulp  or  an  al- 
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veolar  abscess  is  present,  infection  may  extend  to  the  mucous  meml)rane  lin- 
ing the  antrum  and  cause  infection. 

3.  Tlie  infection  may  be  carried  to  the  antrum  tlirongh  the  blood  or  lym- 
phatics. This  is  not  a  common  occurrence,  but  it  is  always  possible  for  infection 
to  be  caused  in  this  manner. 

The  exciting  cause  is  pathogenic  bacteria,  and  the  intranasal  predisposing 
causes  are  various  intranasal  infections  which  produce  pathological  changes 
in  the  mucous  membrane,  such  as  acute  or  chronic  rhinitis,  hypertrophic 
rhinitis,  influenza,  frontal  and  ethmoidal  sinus  disease,  obstruction  of  the 
ostium  maxillaire,  infected  and  impacted  teeth,  tumors,  cysts,  etc.  Infections 
such  as  these  predispose  the  mucous  membrane  to  attack,  by  lowering  its 
normal  vitality  and  resistance  to  inflammation  and  infection. 

The  author  has  found,  after  examining  and  treating  a  number  of  patients 
for  maxillary  sinus  disease,  that  only  a  fcAV  of  them  possess  sound  teeth. 
This  fact  has  led  him  to  believe  a  high  percentage  of  the  cases  of  antrum  in- 
volvements have  their  etiology  from  dental  origin,  in  spite  of  the  fact  that 
a  large  number  of  eye,  ear,  nose  and  throat  specialists  claim  that  almost  all 
cases  of  antrum  infection  have  their  origin  from  the  nasal  cavity.  If  the  in- 
fection is  from  the  nasal  cavity,  why  is  it  we  seldom  see  a  patient  with  an- 
trum disease  and  sound  teeth?  It  is  quite  true  infection  may  be  of  nasal 
origin,  but  the  source  of  infection  from  this  route  has  probably  been  overesti- 
mated. Some  competent  writers  are  of  the  opinion  that  more  teeth  are  infected 
from  antrum  involvement  than  there  are  antra  infected  from  diseased  teeth.  The 
author  does  not  agree  with  them.  Dr.  Cryer  has  stated  that  29  per  cent  of 
the  antrum  cases  which  have  come  under  his  observation  have  had  their 
etiology  from  a  dental  source.  Dr.  Cryer  deserves  the  credit  for  first  calling 
attention  to  the  fact  that  the  frontal  sinus  and  antrum  frequently  communi- 
cate with  each  other.  This  being  the  case,  diseases  of  the  antrum  may  not  only  be 
of  a  dental  origin  through  infected  teeth  and  surrounding  tissue,  from  the 
extension  of  infection  from  the  nose  through  the  osteum  maxillare,  but  may  also 
be  caused  by  infection  in  the  frontal  sinus.  Dr.  Brophy  states  that  75  per 
cent  of  antrum  trouble  is  caused  by  diseased  teeth.  Dr.  Oakman  states  that 
fully  90  per  cent  of  all  cases  of  antrum  involvement  are  of  dental  origin. 
Both  Ballenger  and  Luc  state  that  the  cause,  is  equally  divided  between  nasal 
and  dental  origin. 

The  operator  should  always  remember  that  the  source  of  infection  may 
have  its  origin  in  the  frontal  or  ethmoidal  sinuses,  and  in  making  a  diagnosis 
of  the  cause  of  infection  these  various  sources  should  always  be  considered, 
and  not  eliminated  until  the  real  cause  is  discovered. 

If  the  condition  does  not  yield  to  treatment,  and  suppuration  continues, 
the  operator  should  search  diligently  for  involvement  of  the  frontal  and  ethmoidal 
sinuses.    Infection  may  be  present  in  these  cavities,  and  the  infected  material 
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formed  in  them  may  drain  into  the  antrum.  Parsons  states  that  after  ex- 
amining- a  large  nnmber  of  cases  he  found  that  the  frontal  sinus  commun- 
icated with  the  antrum  in  56  per  cent  of  the  cases.  The  value  of  the  x-ray 
should  not  be  overlooked  as  it  is  a  valuable  adjunct  in  locating  the  focus  of 
infection.  When  the  roots  of  the  teeth  become  infected,  from  the  death  of 
the  pulp,  or  from  a  chronic  pericementitis,  alveolar  abscess,  or  from  extensive 
pyorrhea  alveolaris,  there  may  be  some  involvement  due  to  the  extent  of  the 
infection  around  the  roots  of  the  teeth  which  are  located  so  near  or  in  contact 
with  the  delicate  mucous  membrane  lining  the  floor  of  the  antrum,  that  infiltra- 
tion of  microorganisms  through  these  tissues  occurs  and  the  cause  of  infection 
in  these  cases  may  be  very  easily  accounted  for  in  this  way.  It  is  likewise  true 
that  an  enlarged  middle  turbinate  or  the  inferior  turbinate  bone,  is  often  covered 
with  hypertrophied  tissue  in  most  cases  where  infection  exists.  In  addition  to 
the  inflammation  and  hypertrophied  tissue,  an  enlarged  and  hypertrophic 
turbinate  may  be  present  in  some  individuals,  and  the  nasal  septum  may  be  so 
deflected  as  to  cause  inflammation,  tlius  blocking  the  ostium  maxillare.  This 
blocking  may  occur  every  time  the  patient  takes  cold,  and  is  caused  by  inflamma- 
tion of  the  mucous  membrane  which  may  eventually  become  chronic.  In  case  in- 
fection of  the  antrum  arises  from  chronic  catarrhal  inflammation  of  the  mucous 
membrane  lining  the  nasal  cavity,  which  is  continuous  with  the  antrum,  the  in- 
fection will  extend  from  the  nasal  cavitj^  selecting  as  its  route  the  hiatus 
semilunaris  and  the  -ostium  maxillare,  causing  infection  of  the  delicate  mucous 
membrane  lining  the  antrum. 

The  opening  of  the  maxillary  sinus  is  located  in  the  upper  part  of  the 
naso-antral  wall,  in  the  middle  meatus  below  the  bulla  ethmoidalis,  being  hid- 
den by  the  lower  part  of  the  processus  uncinatis.  (See  Fig.  479.)  It  can  be  read- 
ily seen  that  this  opening,  which  connects  the  nasal  cavity  with  the  maxillary 
sinus,  is  located  a  considerable  distance  above  the  floor.  This  makes  it  diffi- 
cult or  impossible  for  the  drainage  of  exudate  which  may  form  in 
the  antrum,  except  when  the  sinus  is  entirely  filled  and  will  overflow,  or 
when  the  patient  drops  his  head  in  such  a  position  as  will  allow  the  contents 
to  escape.  The  writer  does  not  wish  to  leave  the  impression  that  during  health 
this  opening  is  continually  discharging  an  exudate,  as  this  is  not  true, 
because  the  mucous  membrane  lining  the  antrum  only  secretes  a  sufficient 
quantity  of  serum  during  health  to  keep  the  mucous  membrane  in  a  moist 
condition.  The  mucous  membrane  lining  the  sinus  has  a  covering 
of  modified  ciliated  columnar  epithelium  and,  in  case  of  excessive  secre- 
tion the  wave-like  riiotion  of  these  specialized  cells  aids  materially  in  carry- 
ing the  slightly  increased  amount  of  secretion  or  other  material  to  the  os- 
tium maxillare,  and  discharging  it  into  the  middle  meatus.  As  previously 
stated,  in  case  of  continued  or  even  inlcrmiltent  catarrhal  inflammation  of 
the  mucous  membrane,  it  becomes  hyperemic,  edematous  and  engorged,  and 
infection   mav   extend   through   the   ostium   maxillare   and   infect   the   mucous 
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membrane  lining  the  antrum.  Should  infection  of  the  mucous  membrane  lin- 
ing the  antrum  take  place,  the  delicate  cilia  are  impaired  or  entirely  de- 
stroyed, if  the  secretions  due  to  infection  remain  in  the  sinus.  The  secre- 
tions not  only  remain  in  the  sinus,  but  their  production  is  greatl}'  augmented, 
by  pathologic  conditions  existing  in  the  mucous  membrane.  It  must  be 
remembered  that  the  maxillary  sinus  is  an  air  cavity  during  health,  and  it  is 
impossible  to  have  a  healthy  air  cavity,  such  as  this  sinus,  unless  it  communi- 
cates with  the  outer  world.  The  reason  for  this  is  that  all  parts  of  the  body  absorb 
air;  being  deprived  of  air  the  mucous  membrane  lining  the  antrum  becomes 
a  frequent  seat  of  pathologic  involvement.  If  the  lining  mucous  membrane 
could  receive  better  ventilation  and  drainage,  it  would  be  more  difficult  to 
infect,  but  on  account  of  its  location  and  frequent  lack  of  thorough  ventilation 
and  drainage,  it  is  often  the  seat  of  infection.  Knowing  this  to  be  a  fact,  the  first 
principle  in  treatment  is  to  establish  thorough  drainage  and  ventilation.  Not 
only  is  it  necessary  to  do  this,  but  it  is  necessary  to  remove  the  pathologic  ma- 
terial and  arrest  the  source  of  infection.  The  exudative  inflammation  which 
follows  infection  may  be  serous,  fibrinous,  seropurulent,  or  purulent  in  type. 
This  will  depend,  however,  on  the  virulency  of  the  inflammatory  involvement. 
The  pathologic  stages  wdiich  take  place  are  as  follows:  The  mucous  mem- 
brane is  invaded  with  leukocytes  accompanied  by  an  infiltration  of  serum. 
The  surface  of  the  mucous  membrane  is  dryer  than  normal.  Immediately 
following  this  process  there  is  an  engorgement  of  blood  or,  in  other  words, 
hyperemia  of-  the  tissue  which  causes  a  dilatation  of  the  capillaries,  giving 
the  mucous  membrane  a  red  appearance,  accompanied  by  increased  tem- 
perature. Within  forty-eight  hours  following  this  process,  the  leukocytes  and 
serum  w^hicli  have  been  formed  pass  through  the  tissues  to  the  surface  of  the 
mucous  membrane,  thereby  mixing  with  cast  otf  epithelial  cells,  microorgan- 
isms, and  mucus.  If  the  pathologic  condition  is  extreme,  a  small  hemorrhage 
may  occur,  due  to  the  rupturing  of  the  capillaries,  and  giving  the  exudate  a 
darkened  appearance.  Later,  the  production  of  fibrin  takes  place  which  changes 
the  first  secretion  of  a  serous  nature  to  a  thicker  consistency  on  account  of 
the  fibrin  coagulating  with  the  serum.  If  the  infection  is  of  a  mild  type,  reso- 
lution may  take  place  by  absorption  of  the  secretion;  if,  on  the  other  hand,  the 
infection  is  of  a  more  virulent  type,  the  inflammation  develops  into  sero- 
purulent or  purulent  type,  and  even  at  this  stage  resolution  may  take  place, 
but  in  all  probability,  tissue  destruction  intervenes  and  the  case  becomes  chronic. 
In  some  cases  of  antrum  involvement,  little  or  no  pain  is  experienced  by 
the  patient,  because  the  exudate  is  draining  through  the  ostium  maxillare, 
and  when  the  patient  lies  down  at  night  the  discharge  escapes.  On  the  other 
hand,  if  the  opening  becomes  closed  and  the  secretion  remains  under  pressure ; 
pain,  swelling  and  tenderness  are  soon  experienced  by  the  patient.  The 
points  of  least  resistance  in  the  antrum  are  the  membranous  portion  located 
in  the  region  of  the  middle  meatus,  and  in  some  cases  the  superior  and  an- 
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terior  bony  walls  are  exceedingly  tliin,  and  may  bulge  or  become  perforated 
due  to  the  intense  pressure  of  the  retained  exudate.  It  will  be  noted  that 
one  of  the  important  symptoms  in  diagnosing  empyema  of  the  antrum  is 
that  of  extreme  tenderness  over  the  anterior  wall;  also,  if  the  roof  or  orbital 
portion  of  the  antrum  becomes  distended  due  to  the  pressure,  it  may  give  rise 
to  abnormal  movements  of  the  eyeballs  on  account  of  the  involvement  of  mus- 
cle and  connective  tissue  situated  beneath  the  eyeball.  If  the  infection  con- 
tinues and  is  of  a  virulent  type,  the  mucous  membrane  lining  the  antrum,  on 
examination  may  jDresent  a  roughened  or  granular  surface,  excessive  granula- 
tion, extreme  thickening,  or  j)olypoid  growths.  Exuberant  granulations  and 
polypi  which  may  form  in  a  chronic  case  are  easily  observed  during  the  oper- 
ation by  direct  examination  with  the  diagnostic  illuminating  lamp. 

A  chronic  suppurative  condition  may  cause  a  certain  amount  of  ne- 
crosis of  the  walls  of  the  antrum,  and  during  operation  a  most  careful 
examination  should  be  made,  and  all  such  tissue  carefully  removed.  The 
mucoperiosteal  lining  should  be  protected,  and,  when  possible,  should  not 
be  destroyed  or  the  bony  wall  uncovered. 

Quoting  from  Dr.  Oakman's  paper  published  in  the  National  Dental 
Journal,  March,  1920,  as  follows:  ''The  chronic  forms  of  sinus  empyema  are 
frequently  associated  with  pharyngeal  disturbances,  resulting  in  a  granular 
or  hyperplastic  condition, 

"Grlinwald  states  that  all  nasal  polypi  are  practically  pathognomonic  of 
accessory  sinus  disease,  ethmoids  especially. 

"Uffenorde  asserts  that  they  have  absolutely  no  relation  to  it.  Kaufmann 
states  that  in  many  cases  empyema  of  the  maxillary  sinus  was  the  only  cause 
for  the  polyp  formation. 

"Heymann  is  of  a  different  opinion  and  states  that  the  secretion  causes 
an  irritation  to  the  smooth  mucosa  Avhich  results  in  the  formation  of  inflam- 
matory papules,  which  is  followed  by  hyperplasia,  and  the  resultant  edema 
causes  the  formation  of  small  polypi. 

"Yowge  states  that  the  glands  undergo  cystic  degeneration  by  obstruc- 
tion of  their  ducts,  thereby  forming  polypi. 

"Skillern  states  that  one  symptom  indirectly  caused  by  the  secretion 
wlu'ii  i)resent,  which  is  almost  pathognomonic  of  sinus  disease,  is  this  subjective 
appreciation  of  an  offensive  odor  in  the  nose.  This  is  usually  intensified 
by  sudden  sharp  inspiration  through  the  nostrils.  The  cause  of  the  condi- 
tion is  due  to  the  putrefaction  of  the  secretion  of  saprophytic  microorganisms." 

"Dentigerous  cysts.  These  are  caused  by  disturbance  in  dentition.  Those 
due  to  unerupted  teeth  and  those  due  to  inflammatory  changes  in  the  peri- 
dental iiifiiil)i-niie  of  1lic  tooth  frequently  follow  the  death  of  the  tooth  pulp. 

Palliative  Treatment. — It  is  necessary  in  most  cases  to  render  assistance 
to  a  patient  before  an  operation  is  decided  upon;  therefore,  it  ])ecomos  nec- 
essary to  treat  patients  nifdiciiuiily.     IT  Hie  osliiiin  infixillare  has  Ixmmi  closed, 
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due  to  an  enlarged  turl)inate,  or  hypertrophied  or  inflamed  tissue,  many  times 
the  unplugging  of  this  openiug  will  render  relief.  However,  with  the  closure 
of  this  opening,  the  inflammatory  exudate  will  cause  pressure  on  the  sensory 
nerves,  and  the  patient  will  in  many  cases  suffer  severe  headache  and  intense 
pain.  The  writer  has  secured  excellent  results  by  using  a  20  per  cent  solu- 
tion of  procain  in  1/1000  solution  of  adrenalin  hydrochlorid  applied  to  the 
mucous  membrane  in  the  region  of  the  ostium  maxillare  with  an  applicator. 
The  adrenalin  Iwdrochlorid  causes  a  constriction  of  the  tissue  at  this  point, 
and  in  many  instances  the  opening  will  be  reestablished. 

Irrigating  the  nose  with  warm  Ringer  solution  or  steam ;  with  vapor  from 
tincture  benzoin  compound  (io  in  one  quart  of  boiling  water),  inhaling  the 
steam,  will  aid  in  relieving  congestion.  Steaming  with  hot  moist  cloths  on 
the  face  will  aid  materially  in  reducing  pain  and  often  assists  in  establishing 
nasal  drainage. 

Another  method  which  has  been  found  very  efficient  is  to  allow  the  pa- 
tient to  sit  down,  bending  forward  as  much  as  possible  with  the  head  be- 
tween the  knees  or  have  him  lie  across  a  table  or  bed  with  his  face  downward 
and  his  head  hanging  over  the  edge.  The  nostril  of  the  unaffected  side  should  be 
closed  with  the  finger,  and  the  patient  should  blow:  this  causes  a  suction  past  the 
opening  of  the  ostium  maxillare,  which  in  some  cases  will  start  draining,  especially 
when  the  patient's  head  is  assuming  the  position  described.  There  should 
always  be  a  thorough  elimination  of  the  alimentary  canal  by  administering 
two  grains  of  calomel,  followed  by  a  saline  cathartic. 

Upon  examination,  if  the  patient  is  suffering  from  acute  rhinitis, 
the  mucous  membrane  lining  the  nasal  cavity  will  be  found  highly 
inflamed.  The  symptoms  are  characterized  by  an  increased  temperature,  a  feel- 
ing of  fullness  and  discomfort  in  the  head,  with  an  abundant  discharge  of  fluid, 
waterj^,  mucous,  or  mucopurulent  in  character.  The  repeated  blowing  of  the 
nose  and  constant  irritation,  which  is  caused  by  the  discharge,  will  spread  the 
infection.  The  inflammation  extending  to  the  ethmoidal  or  sphenoidal  cavity, 
or  to  the  frontal  sinus,  may  cause  increased  and  severe  frontal  headache 
which  may  extend  to  the  ostium  maxillare  affecting  the  antrum,  and  at  the 
onset  will  cause  extreme  tenderness  of  the  teeth  which  may  be  unilateral  or 
bilateral.  Upon  examination,  if  this  condition  is  found,  and  the  symptoms 
indicate  that  the  antrum  is  involved,  the  following  treatment  is  emploj^ed: 
Administer  5  grains  of  aspirin,  repeated  every  thirty  minutes  until  15  grains 
are  taken,  or  the  early  administration  of  10  grains  of  quinin  sulphate  with 
morjjhin  sulphate,  in  Yq  grain  doses,  or  Dover's  powder  in  5  grain  doses,  will 
often  serve  to  abort  an  attack.  In  addition  to  this,  a  hot  mustard  foot  bath 
together  with  rest  and  purgation  by  saline  laxatives  will  aid  wonderfully  in 
the  abortive  treatment. 

The  following  prescription  has  proved  very  successful  at  the  onset,  if 
the  patient  is  suffering  from  a  nasal  complication: 
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IJ     Aluminis  sulphatis 

Bismuth  subcarb. 

Pulv.    camphorae     aa  gr.  xx 

Morphinge  sulphatis    gr.   ii 

M.  Ft.  chart  No.  xx. 
Sig. : — Insufflate  one  po-'.vder  in  each  nos- 
tril after  clearing  the  nose. 

If  the  attack  has  already  developed,  relief  can  be  obtained  in  nearly  all 
cases  by  administering  two  minims  of  tincture  of  belladonna  every  hour 
until  six  doses  are  given,  after  which  follow  with  one  drop  every  three  hours 
until  the  physiological  effect  of  the  drug  is  manifested.  Full  doses  of  cam- 
phor are  also  of  value.  Spraying  the  nares  with  a  20  per  cent  solution  of 
procain  with  1/5,000  solution  of  adrenalin  hydrochlorid,  or  a  5  per  cent  solu- 
tion of  cocain  hydrochlorid,  and  the  same  percentage  of  adrenalin  hydro- 
chlorid, as  above,  given  with  caution,  will  in  many  cases  give  relief.  The  nasal 
cavity  should,  at  all  times  be  kept  clean  with  an  efficient  alkaline  solution,  such 
as  Dobell's. 

ROUTES  OF  ENTERING  THE  MAXILLARY  SINUS  FOR  SURGICAL 

TREATMENT 

1.  The  intranasal  route. 

1.  Through  antero-lateral  wall  of  antrum. 


2.  The  extranasal  route,     i        o    mi  i      i       i 

2.   through  alveolar  process. 

The  selection  of  the  method  of  surgical  procedure  depends  upon  three 

factors: 

1.  The  case  in  an  acute  state. 

2.  The  case  which  is  chronic. 

3.  The  extent  and  involvement  of  the  tissues. 

Not  only  does  the  selection  of  the  surgical  procedure  depend  upon  the 
three  factors  named  above,  but  we  may  also  add  that  the  ability  of  the  op- 
erator has  a  great  deal  to  do  with  the  selection  of  the  operation.  He  should 
not  attempt  one  of  the  operations  which  demands  considerable  incising  of  the 
tissues  unless  he  thoroughly  understands  the  anatomy  of  the  tissues  involved, 
and  the  surgical  and  blocking  technic.  If  the  case  is  chronic  and  has  been  dis- 
charging pus  for  a  considerable  time,  there  will  probably  be  considerable  in- 
volvement of  the  bone  and  soft  structures,  which  would  need  to  be  removed, 
and  the  mere  insertion  of  a  trocar  by  the  intranasal  route  and  treatment  in- 
stituted in  this  manner  would  prove  of  little  or  no  value.  One  of  the  more 
radical  operations  sliould  Ix'  perfoi-mcd  for  permanent  relief.  If  the  opera- 
tor is  not  thoroughly  familiar  with  the  technic  of  performing  one  of  the 
operations,  referred  to  later,  the  case  should  be  referred  to  an  oral  surgeon 
for  treatment. 

LOCATION  FOR  OPERATION 

1.  Perforating  llie  finli'inn   tlnoiiLjIi  llic  nasal  cavity. 

2.  f]ntering  the  antrum  llii-oiigh  ti)e  cuspid  fossa. 

3.  Operating  through  the  alveolar  process. 
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One  of  these  three  locations  is  selected  for  entering  the  maxillary  sinus, 
and  the  chronicity  of  the  process  has  a  great  deal  to  do  with  the  selection 
of  the  operation.  It  is  always  good  pi'actiee  to  employ  the  simplest  and  most 
effective  method. 

There  has  been  considera])le  discussion  among  specialists  as  to  whether 
the  maxillary  sinus  should  be  opened  through  the  alveolus  by  the  intraoral 
route,  or  whether  the  more  modern  methods  should  be  employed.  All  three 
routes  of  entering  the  sinus  have  their  objections.  It  should  be  definitely 
determined,  if  possible,  whether  the  infection  is  of  dental  origin  and,  if  this 
is  found  to  be  the  cause,  it  must  be  remedied.  This  is  the  first  stage  in  the  pro- 
gram of  relief.  If  later  it  is  found  that  other  surgical  procedure  is  indicated, 
it  may  be  done  to  meet  the  needs  of  the  particular  case  in  hand. 

The  principal  objections  to  the  intraoral  route  of  opening  through  the 
alveolar  process  are : 

1.  In  some  instances  it  is  necessary  to  sacrifice  a  sound  tooth. 

2.  The  possibility  of  contamination  from  the  secretions  of  the  oral  cavity, 
carious  teeth,  infected  tonsils,  and  food  taken  into  the  mouth. 

3.  The  discharge  of  pus  from  the  antrum  into  the  mouth  adds  a  great 
deal  to  the  discomfort  of  the  patient. 

4.  The  toxicity  which  may  arise  as  a  result  of  the  patient  swallowing  pus 
may  have  a  general  toxic  action. 

5.  In  many  instances,  if  a  large  opening  is  made  through  the  alveolar 
process,  it  tends  to  remain  patent  for  a  considerable  time,  due  to  the  slow 
regenerative  powers  of  the  tissues  in  that  region,  which  will  add  to  the  possi- 
bility of  reinfection. 

6.  By  the  alveolar  operation,  if  only  a  small  opening  is  made,  some  difficulty 
may  be  experienced  in  keeping  the  artificial  opening  patent  on  account  of 
the  coagulated  blood,  pus,  etc.,  and  not  allow  drainage.  However,  this  may 
be  an  advantage. 

The  objections  to  the  nasal  route  are : 

1.  The  operator  may  experience  difficulty  in  reaching  the  antrum  by  the 
nasal  route. 

2.  Reinfection  from  the  nasal  cavity  may  take  place.  The  nasal  secre- 
tions, and  dust  which  is  inhaled  may  cause  reinfection,  and  if  a  permanent 
opening  is  made  it  may  be  a  continual  source  of  annoyance  and  care  to  the 
patient. 

3.  It  is  impossible  in  some  cases  to  reach  the  lower  point  of  the  antrum  so 
the  pus  will  drain  without  the  possibility  of  subsequent  inflammation  or  severe 
hemorrhage. 

The  objections  to  the  cuspid  fossa  route  are : 

1.  The  incising  of  the  tissaies  covering  the  cuspid  fossa,  and  the  removal 
of  the  anterior  wall  of  the  antrum  is  more  radical  than  when  the  operation  is 
performed  through  the  alveolar  process.  This  in  many  cases  must  be  supple- 
mented by  at  least  a  small  opening  through  the  nasoantral  wall  for  drainage 
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2.  Obtaining  free  access  to  the  cavity  of  the  antrum  for  thorough  after- 
treatment  cannot  be  accomplished  as  easily  as  is  the  case  by  the  intraoral 
or  intranasal  route.  Entering  the  cavity  for  thorough  postoperative  treat- 
ments where  there  has  been  considerable  involvement  of  bone  and  other  tis- 
sues is  advantageous  and  if  this  route  is  selected  it  may  be  necessary  to  leave 
an  opening  and  pack  the  same  with  iodoform  or  iodized  gauze.  In  some  cases, 
however,  the  incision  is  closed  with  sutures  at  the  time  of  operation. 

METHODS  OF  ENTERING  THE  MAXILLARY  SINUS  BY  THE  INTRA- 
NASAL ROUTE 

.1.  Puncturing  the  nasal  wall  through  the  anterior  portion  of  the  inferior 
meatus  with  a  trocar. 

2.  Resection  of  a  portion  of  the  nasal  wall  through  the  inferior  meatus. 

3.  Canfield's  method. 

TECHNIC  OF  PRODUCING  LOCAL  ANESTHESIA  FOR  INTRANASAL 
METHOD  OF  ENTERING  MAXILLARY  SINUS 

Before  operating  on  the  antrum  of  Highmore,  whether  with  a  trocar  or 
removing  a  part  of  the  nasoantral  wall,  care  must  be  taken  to  anesthetize 
the  tissues  of  the  operative  region.  Some  operators  advise  applying  cocain 
crystals  direct  to  the  mucosa  in  the  operative  region  with  an  applicator 
moistened  with  1/1000  solution  of  adrenalin.  Others  advise  the  employment 
of  a  10  per  cent  cocain  solution  with  adrenalin,  the  same  being  applied  by 
direct  application  to  the  mucosa.  The  use  of  cocain  is  not  advised  because 
we  have  at  our  disposal  today  several  local  anesthetic  agents  that  are  less 
toxic,  with  which  excellent  anesthesia  can  be  obtained.  Procain  crystals, 
instead  of  cocain,  may  be  employed,  using  the  same  technic  as  described,  or 
the  following  mixture  is  employed  and  advised  by  the  writer: 

R     Phenolis  .Grams  1 

ProcainsR  i^ulves  Grams  5 

Aqua  dest.  Mils     .30 

Misc.     Add  one  minim^  l/^OOO  sol.  adrenalin 

per  mil.  at  time  of  applying. 

Sig. :     Apply    to    mucosa    with    gauze    pack, 
leaving  it  in  position  for  ten  minutes. 

After  the  gauze  pack  has  been  left  in  position  for  ten  minutes,  it  is  re- 
moved, and  2  c.c.  of  a  two  per  cent  procain  suprarenin  Ringer  solution  is  in- 
jected ])f'neath  the  mucous  membrane  and  periosteum  covering  the  inferior 
meatus.  Only  one  insertion  of  the  needle  is  necessary  in  most  cases.  The 
needle  f'm|)loyod  depends  upon  how  far  it  is  to  be  inserted  posteriorly  be- 
neath llic  mucous  membrane  covering  the  nasoiiulral  ^vall.  A  needle  from 
30  to  50  mm.  in  length,  24  gauge  iridioplatiiium,  is  employed.  Tlic  nasal  spec- 
ulum is  used  \vhile  riiMking  this  injection. 

The  fiiiioNiil  iiv  ricrji  of  anesthesiji  depends  upon  Ihe  luilure  jind  extent 
of  the  operntion.  If  1he  oi)era1ion  is  for  |)uneturing  llie  finlruni  llirough  the 
nasoantral  wall  and  located  at  the  anlerior  inlVi-ior'  portion  of  the  inferior 
meatus,  the  trocar  or  hollow  needle  is  employed.     (See  Figs.  483  and  484.) 
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It  is  then  only  necessaiy  to  anesthetize  the  iinieous  membrane  and  thin  bone 
separating'  the  antrum  from  the  nasal  cavity  to  a  point  midway  between  the 
anterior  and  posterior  boundary  of  the  inferior  meatus.  The  mucous  mem- 
brane and  bone,  composing  the  anterior  half  of  the  inferior  meatus,  are  anes- 
thetized. In  case  the  more  radical  operations  are  employed  for  entering  the 
antrum,  such  as  the  simple  resection,  that  is,  the  removal  of  a  part  of  the 
wall  of  the  inferior  meatus,  or  the  entering  of  the  sinus  through  both  the  inferior 
and  middle  meatus,  a  mueh  more  extensive  anesthesia  must  be  produced  than 
for  entering  the  sinus  with  the  trocar  or  hollow  needle.  It  Avould  then  be 
essential  to  use  the  tampon  freely,  and  it  should  be  packed  into  the  nasal 
cavity,  allowing  it  to  thoroughly  cover  the  mucous  membrane  which  is  to  be 
involved  in  the  operation.  The  packing  is  placed  far  enough  posteriorly  to 
anesthetize  the  sensory  nerves  which  enter  the  mucous  membrane  posterior 
to  the  nasal  cavity.  If  the  Canfield  type  of  operation  is  selected,  it  is  neces- 
sary to  anesthetize  a  greater  amount  of  tissue  than  in  any  other  of  the  above 
named  operations,  because  the  Canfield  method  involves  more  tissue,  not  only 
in  the  nasal  cavity,  but  on  the  anterior  surface  of  the  superior  maxillary 
bone.  In  addition  to  the  nasal  tampon  saturated  with  the  anesthetic  solu- 
tion and  left  in  place  for  at  least  ten  minutes,  the  author  advises  the  block- 
ing of  the  second  division  of  the  fifth  nerve  by  intraoral  method.  (See  page 
380  for  technic.)  If  the  proper  amount  of  adrenalin  is  contained  in  the  anes- 
thetizing solution,  anesthesia  will  be  maintained  throughout  the  operation 
unless  the  operator  is  very  slow  in  completing  his  work.  The  author  era- 
ploys  a  solution  containing  1/1600  or  1/3200  of  a  grain  of  suprarenin  or  ad- 
renalin per  mil,  and  %  grain  procain  per  mil  with  Ringer  constituents.  (See 
page  258.) 

When  the  correct  quantity  is  injected,  as  given  under  the  blocking  of 
the  second  division  of  the  fifth  nerve,  profound  anesthesia  Avill  be  maintained 
forty-five  minutes  in  the  average  case,  Avhich  in  most  instances  is  more  than 
ample  time  for  antrum  operations  of  this  character.  Unless  the  right  and 
left  second  divisions  of  the  fifth  nerve  are  blocked,  some  sensation  may  be 
present  in  the  tissues  along  the  nasal  wall,  near  the  median  line,  and  in  case  such 
is  present,  reapply  the  tampon  containing  the  anesthetizing  solution  to  the  naso- 
antral  wall  which  blocks  any  of  the  sensory  anastomosing  fibers  on  the  opposite 
side. 

The  injection  the  operator  must  make  to  produce  anesthesia  depends 
upon  the  nature  and  extent  of  the  operation,  and  if  he  has  the  nerve  supply 
definitely  fixed  in  mind,  no  trouble  should  be  encountered  in  producing  pro- 
found anesthesia  for  any  of  these  operations  upon  the  maxillary  sinus. 

TECHNIC  OF  BLOCKING  FOR  EXTRAORAL  MAXILLARY  SINUS 

OPERATIONS 

It  is  not  difficult  to  block  the  antrum  and  surrounding  tissues  so  the 
sinus  may  be  opened,  and  the  bone  curetted  and  treated,  if  necessary.  The  ante- 
rior lateral  Avails  of  the  antrum  may  be  anesthetized  in  the  following  ways: 
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1.  By  blocking  the  second  division  of  the  fifth  nerve,  by  either  the  extra- 
oral  or  intraoral  method.  (Blocking  at  this  point  will  anesthetize  practically 
the  entire  jaw.  See  technic  for  additional  injections  under  Eesection  of  the 
Superior  Maxilla  in  Chapter  XXX. 

2.  By  injecting  the  solution  at  the  infraorbital  foramen,  thereby  blocking 
the  anterior  superior  dental  and  terminal  branches  of  the  infraorbital  nerve. 
(See  technic,  page  459.) 

3'.  By  terminal  circular  method  of  anesthesia. 

The  method  of  local  anesthesia  to  be  employed  depends  upon  the  nature 
and  extent  of  the  pathologic  condition  of  the  antrum.  The  mere  blocking  of 
the  anterior  and  lateral  surface  of  the  antrum  by  either  the  infraorbital  nerve 
blocking  injection  or  b}^  the  terminal  method,  is  in  some  cases  not  sufficient 
to  produce  complete  anesthesia  of  the  sensitive  mucous  membrane  lining  the 
antrum,  which  may  be  in  a  state  of  acute  inflammation.  If  the  pathologic 
process  is  localized,  more  or  less,  or  has  not  involved  the  mucous  membrane 
lining  the  antrum,  and  a  large  quantity  of  solution  is  injected,,  it  will  in 
most  cases  penetrate  the  anterior  and  lateral  walls  of  the  antrum  to  anes- 
thetize the  interior  mucous  membrane.  For  such  cases  the  blocking  of  the 
second  division  of  the  fifth  nerve  by  the  intraoral  method  is  recommended. 
This  injection  is  far  more  satisfactory  for  such  cases,  inasmuch  as  it  blocks 
the  entire  second  division  of  the  fifth  nerve  and  does  not  depend  upon  the 
solution  being  diffused  through  the  bony  plate.  The  upper  jaw  is  innervated 
by  the  second  or  maxillary  division  of  the  fifth  nerve,  and  the  blocking  of  this 
nerve  is  easily  accomplished  when  the  technic  is  understood;  also  anesthesia 
Avill  be  secured  over  a  large  area  which  permits  operating  without  pain  to 
the  patient. 

INTRANASAL  ROUTE  OF  ENTERING  THE  MAXILLARY  SINUS 

Technic  of  Entering-  Maxillary  Sinus  by  Puncturing  the  Nasal  Wall. — This 

is  a  simple  and  efficient  method  of  treating  a  pathologic  condition  of  the  sinus 
and  is  valuable  in  arriving  at  a  diagnosis.  It  is  of  value  in  treating  acute 
or  subacute  cases  of  infiammation  and  is  often  sufficient  to  effect  a  cure 
without  resorting  to  the  more  radical  surgical  procedure.  Clinical  experi- 
ence teaches  that  a  small  opening  through  the  mucous  membrane  and  thin 
bone  readily  closes,  whereas  many  times  an  opening  of  larger  size  does  not 
close  readily.  The  point  of  puncture  is  located  in  the  anterior  part  of  the 
inferior  meatus,  beneath  the  inferior  turbinate  bone.  This  area  is  readily 
reached.  The  bone  separating  1lie  antrum  and  nasal  cavity  at  this  point  is 
very  thin.  The  anterior  pjid  of  llie  inferior  meatus  is  selected.  By  inserting 
the  trocar  through  the  inferior  meatus  it  makes  the  distance  much  farther  to 
the  orbit;  besides  it  is  at  a  lower  level,  which  will  aid  in  discovering  the  pres- 
ence of  pus  by  aspiration.  The  ])i'essiirr'  cxerlcd  shctiihl  l)c  outward  toward 
the  cheek. 
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There  are  several  kinds  of  instruments  eniplo^'ed  for  this  purpose;  tlie 
three  which  are  the  most  popular  are  the  Mikulicz  curved  trocar,  Fein's 
and  Lichtwitz's  antrum  needles.  (See  Figs.  482,  483,  and  484.)  The  author 
prefers  the  former  for  the  reason  that  it  has  a  cannula  and  an  extension  which 
can  be  attached  to  a  rubber  bulb,  or  a  Politzer  bag  can  be  connected.  The  tro- 
car is  inserted  in  the  proper  location  and  firm  rotating  pressure  is  exerted 
upon  the  instrument  until  it  penetrates  the  thin  Ijony  Avail  and  drops  into 
the  antral  cavity.  The  difficulties  encountered  many  times  when  employing 
a  needle  are  that  often  its  lumen  becomes  filled  with  mucus,  pus,  bone,  or 
the  end  may  become  engaged  beneath  the  periosteum.  The  possibility  of  the 
needle  becoming  clogged  is  entirely  eliminated  if  the  trocar  is  employed. 
The  trocar  and  cannula  should  be  properly  curved  so  the  desired  area  can 
be  reached,  and  even  with  a  curve  it  is  necessary  to  hold  the  instrument  across 
the  median  line  on  the  opposite  side  of  operation.  (See  Figs.  486  and  487.) 
After  the  antrum  has  been  entered  the  stylet  is  removed  leaving  the  cannula 
in  position.  The  cannula  may  be  introduced  daily,  after  applying  the  anes- 
thetic pack  for  treatment,  with  little  inconvenience  to  the  patient.  In  some 
cases  some  operators  advise  irrigating  the  antrum.  Various  solutions  are 
employed,  such  as  Ringer  solution,  1/2  per  cent  Carrel-Dakin  solution,  or  a  1/0 


Fig.    488. — Wellielmenski's   antrum   trocar. 

per  cent  solution  of  tincture  of  iodin.  If  the  discharge  becomes  fetid,  employ  1 
to  2  per  cent  solution  of  phenol,  1/3000  solution  bichlorid  of  mercury,  or  1/2  to 
1  per  cent  solution  of  permanganate  of  potassium.  It  is  often  difficult  for 
the  operator  to  decide  whether  to  irrigate  or  not.  In  most  cases  an  operation 
is  preferable,  and  the  trocar  is  used  merely  as  an  aid  in  diagnosis.  Dr.  Bropliy 
prefers  entering  the  antrum  through  a  small  opening  in  the  cuspid  fossa  in 
loreference  to  opening  through  the  nasoantral  wall.  After  the  opening  has 
been  made,  he  inserts  the  small  point  of  a  syringe  making  pressure  through 
the  opening.  The  infected  material  will  be  forced  through  the  ostium  maxil- 
lare  if  not  obstructed  by  inflammation. 

THE  SURGICAL  REMOVAL  OF  A  PORTION  OF  THE  NASOANTRAL 

WALL 

The  credit  for  operating  through  the  nasoantral  Avail  belongs  to  Myles, 
and  since  he  introduced  this  to  the  profession  a  number  of  years  ago  it  has  had 
many  advocates  among  the  rhinologists,  but  has  never  been  popular  Avith  oral  sur- 
geons. A  number  of  instruments  have  been  dcAdsed  for  this  operation  Avhich 
enable  the  oral  surgeon,  or  eye,  ear,  nose  and  throat  specialist  to  do  the 
operation  Avith  precision  and  ease.  The  technic  for  employing  some  of  these 
instruments  Avill  be  discussed  later. 
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Fig.   489. — Electric  dental   engine   and   Halle's   handpiece   with   burs. 
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Goy 


ENTERING  THE  ANTRUM  THROUGH  THE  ANTRONASAL  WALL  BY 

SIMPLE  RESECTION 

Entering  the  antrum  tlirougli  the  nasoantral  wall  for  the  treatment  of  dis- 
ease is  practieed  to  a  considerable  extent  by  some  oral  surgeons,  and  eye,  ear, 
nose  and  throat  specialists  with  excellent  results.  The  author  has  previously 
stated  that  in  many  cases  of  infection  of  the  antrum  in  the  acute  or  sul)acute 
stage,  results  can  be  obtained  by  puncturing  the  antronasal  Avail  witli  the 
trocar.  If  the  jjathologic  condition  does  not  yield  to  treatment  l)y  the  simple 
puncture,  then  the  operator  must  resort  to  the  more  radical  procedure.  In 
some  cases  the  method  of  simple  resection  of  the  nasal  Avail  through  the  in- 
ferior meatus  is  selected.  This  method  has  some  advantages  over  the  other 
routes;  howcA^er,  it  has  disadvantages,  for  in  some  cases  the  opening  made  is 
A^ery  sIoav  in  closing,  and  may  be  permanent  unless  a  flap  of  mucous  mem- 
brane and  periosteum  is  made  to  cover  the  opening.    The  extent  of  the  opera- 


Fig.  490. — Tillev's  antrum  burs. 


Fig.  491. — AVagner's  antrum  punch. 


tion  and  the  amount  of  tissue  to  be  removed  Avill  depend  upon  the  extent  of 
the  pathologic  involvement  and  the  condition  of  the  inferior  turbinate.  If  the 
inferior  turbinate  is  large  or  extends  doAvn  over  the  inferior  meatus,  or  if 
the  inferior  meatus  is  exceptionally  small,  it  is  advisable,  in  addition  to 
making  an  opening  through  the  antronasal  Avail,  to  first  remove  a  small  jiortion 
of  the  inferior  turbinate  bone.  In  case  a  portion  of  the  inferior  turbinate  is  not 
removed,  if  it  is  unusually  large,  and  the  antrum  is  entered,  in  all  })robability  it 
Avill  not  alloAA^  free  drainage,  thus  requiring  a  second  operation  for  tlie  removal 
of  the  inferior  turbinate.  Hence  a  careful  examination  of  this  bony  process 
should  be  made,  and  the  operator  must  determine  Avhether  or  not  it  should  be 
removed  prior  to  entering  the  antrum  through  the  inferior  meatus. 
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The  first  step  in  entering  the  antrum  is  to  spraj^  the  nasal  cavity  with 
an  antiseptic  solution,  and  then  produce  complete  anesthesia  of  the  part.  The 
next  step  is  to  enter  the  antrum  with  a  sharp  instrument,  such  as  that  designed 
by  AVelhelmenski.  (See  Fig.  488.)  Or,  instead  of  using  one  of  these  sharp 
instruments,  a  large  curetting  bur,  as  illustrated  in  Fig.  489,  is  placed  in 


Fig.  492. — Spies'  antrum  punch. 


the  electric  engine  and  is  advanced  through  the  anterior  inferior  portion  of 
the  nasoantral  wall  of  the  inferior  meatus.  If  the  Welhelmenski  instrument 
is  employed,  the  next  step  in  the  technic  is  to  employ  a  large  bur  which  is 
controlled  and  rotated  by  the  hand.  This  large  bur  (see  Fig.  490)  is  placed 
in  the  opening  which  has  been  made  b}^  the  previous  instrument,  thereby  en- 


Fig.    493. — WclLs'   trocar   cannula    rasp    for    enlarging  aperture    in    the    nasoantral    wall.  . 


lai'ging  the  opening.  This  luiiid  bur  will  be  foiiiid  ^■ery  efficient,  and  the 
oj)erator  can  take  his  time  in  ciihii'gijig  llw  opening,  and  not  cause  any  dam- 
age to  tlif  adjacent  lissiie.  Jle  should,  howevci-,  at  all  times,  iiavc  ])crfect 
control  over  the  instrunienl.  Inslejul  of  employing  )he  luiiid  bur  for  enlarg- 
ing the  oijcning,  other  inslruments  that   ^vill  be  found   of  exceptional  value 
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are  the  AVagiier's  aiitriini  punch  (see  Fig.  491)  and  Spies  antrum  punch.     (See 
Fig-.  492.) 

Anotlier  efficient  instrument  is  the  "Wells  trocar-cannula  rasp.  (See  Fig. 
493.)  After  this  instrument  has  been  extended  through  the  nasnantral  -wall, 
the  obturator  is  removed  and  the  rasp  is  employed  to  roiuove  the  l)one. 
This  instrument  is  very  efficient,  and  the  operator  should  consider  it  a  very 
essential  adjunct  to  his  armamentarium. 

Good  teehnic  can  be  carried  out  l)y  the  use  of  hand  instruments,  but  since 
the  advent  of  the  electric  engine  and  the  improved  electric  hand  piece,  it  has 
somewhat  revolutionized  the  teehnic  for  bone  work. 

With  the  electric  engine  (see  Fig.  489),  when  equipped  with  the  Halle 
hand  piece   and   with   the   proper   burs,   excellent   results   can   be    o])tained. 


Fig.    494. — Surgical    burg. 


Much  care  should  be  used  in  the  control  of  the  bur  not  to  engage  and  mutilate 
the  tissues.  The  operator  must  be  very  careful  in  the  use  of  the  electric  engine, 
as  he  can  do  considerable  damage  to  the  adjacent  tissue,  and  great  emphasis 
should  be  laid  upon  this  fact.  The  advantage  of  using  the  Halle  hand  piece 
is  that  it  is  equipped  with  the  trigger  arrangement  (see  Fig.  489)  and  the  bur 
does  not  rotate  unless  the  trigger  is  pulled  back  pistol  fashion.  The  operator 
should  equip  himself  with  a  number  of  burs  (see  Fig.  494)  of  various  sizes  and 
shapes  which  will  enable  him  to  reach  various  places  while  operating. 

Fig.  495  shows  a  median  section  illustrating  the  Wagner  forceps  in  posi- 
tion. This  instrument  is  used  after  the  electric  or  hand  bur.  In  case  the 
inferior  turbinate  bone  is  large  and  extends  downward  over  the  inferior  meatus 
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the  anterior  portion  can  be  easily  fractured  and  turned  inward  and  upward, 
thus  exposing  the  inferior  meatus,  so  this  area  can  be  readily  reached  by  the 
instrument  for  entering  the  sinus,  and  after  the  sinus  has  been  entered,  the 
anterior  portion  of  the  inferior  turbinate  bone,  together  with  its  mucous  mem- 
brane, can  be  restored  to  its  normal  position.  The  operator  must  exercise  good 
judgment  in  deciding  whether  it  is  better  to  operate  upon  the  inferior  turbinate 
bone  in  this  manner,  or  whether  to  attempt  entering  the  maxillary  sinus  in  the 
restricted  area.  Instead  of  employing  the  various  punch  forceps  for  enlarging 
the  small  original  opening,  Vail's  saws  can  be  utilized  to  excellent  advantage  for 
this  purpose.     (See  Fig.  496.) 

Vail's  Operation. — Vail's  operation  is  considered  by  many  to  be  an  in- 
genious and  practical  method  for  resecting  the  nasoantral  wall.  Vail's  saw  is 
not  flat,  but  curved,  and  when  introduced  into  the  antrum  through  the  naso- 
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Fig.   493. — Opening  the  maxillary   sinus  with   Wagner's  punch   torceps.      (Loeb.) 

aiiti-al  wall,  in  an  oblique  position,  it  will  make  a  round  or  oval  incision,  and 
by  so  doing  will  I'omove  a  portion  of  the  bone.  It  is  necessary,  not  only  to 
produce  anesthesia  of  the  mucous  membrane  and  inferior  meatus,  but  of  the 
inferior  liirliinato  and  middle  meatus  because  the  incision  made  by  the  Vail 
saw  exlcnd^  iliruimli  the  infcridi-  liii'binate  bone.  (See  Figs.  497  and  498.) 
The  anlci'ioi-  portion  of  llic  ini'd-ioi-  lurbinatc  Ijomc  can  be  removed  l)y  biting 
forceps,  scissors,  or  swi\c|  |<iiil'c.  The  \';iil  ojx'ration  consists  of  first  punc- 
turing tlie  nasoantrnl  \\;ill  ;i1  a  poinl  jinloi-ior  and  inf(^rior  to  the  anterior 
portion  of  the  inferior  iii'';iiiis  \vi1h  a  sh;ii-|)  insi  nimcnt,  sncii  as  11h^  Welhel- 
mf'Msi<i  Ifocar  or-  a   Itur.     Aftci-  1liis  inilial   opening  has  heeti   niade,  1  he  next 
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step  is  to  introduce  the  Vail  saw.  Tlie  saw  sliould  he  held  in  an  oljlique 
position  (see  Fig.  497)  and  an  oval  or  circular  incision  made.  The  diameter 
of  the  opening  can  he  made  in  accordance  with  the  operator's  wishes,  as  the 
tissue  is  very  thin  at  tliis  point.  However,  care  should  be  exercised  not  to 
make  the  opening  too  small,  as  in  many  instances  its  diameter,  if  not  of  suffi- 
cient size,  will  tend  to  close  and  free  drainage  will  not  he  established. 

The  operator  should  carefully  outline  the  field  of  operation  before  making 
his  incision.  After  the  anterior  portion  of  the  inferior  turbinate  bone  has  been 
removed,  as  illustrated  in  Fig.  498,  it  will  be  noted  that  the  upper  portion  of  the 
flap  is  bounded  by  the  upper  portion  of  the  inferior  turbinate  bone,  while  the 
pedicle  is  located  on  the  lower  side.  (See  Fig.  497.)  A  periosteal  elevator  such 
as  shown  in  Figs.  163  and  171  is  inserted  beneath  the  mucoperiosteal  flap  at  its 
anterior  edge,  and  gently  extended  backward  and  upward,  separating  the  peri- 
osteum and  mucous  membrane  from  the  thin. naso antral  wall.  The  flap  is  turned 
downward  as  is  seen  in  Fig.  497.  After  the  mucoperiosteal  flap  has  been  treated 
thus  far,  the  Vail  saw  is  inserted  through  the  small  opening  which  is  seen  in 
Fig.  497,  and  a  circular  piece  of  bone  is  removed,  the  operator  being  very  careful 
not  to  cause  laceration  of  the  pedicle  attached  to  the  flap.    The  antrum  is  exam- 


Fig.   496. — \'ail's  saws  for  entering  maxillary   sinus. 

ined  and  curetted,  and  the  flap  is  either  turned  outward  over  the  floor  of  the 
antrum  or  is  left  in  position  to  be  used  later  to  close  the  opening. 

It  may  be  advisable  in  some  cases  to  pack  the  antrum  with  iodoform  or 
iodized  gauze,  care  being  taken  to  see  that  the  gauze  is  packed  loosely.  The 
gauze  should  be  removed  the  day  following  the  operation  and  replaced  wdth 
fresh,  which  should  be  removed  in  forty-eight  hours.  The  placing  of  iodoform 
gauze  in  the  antrum  should  be  continued  for  two  or  three  days  or  longer  if, 
in  the  judgment  of  the  operator,  it  is  necessary.  The  patient  should  be  asked 
to  return  every  other  day,  and  a  careful  examination  should  be  made  of  the 
mucous  membrane  to  see  whether  or  not  granulation  tissue  is  forming,  and 
in  case  it  is,  it  should  be  promptly  treated  by  the  application  of  an  efficient 
caustic,  such  as  silver  nitrate,  or  dehydrated  chromic  acid  crystals.  Upon 
examination  of  the  antrum  with  the  illuminating  lamp  (see  Fig.  499),  if  it  is 
found  that  granulations  are  present ;  in  addition  to  using  an  efficient  caustic, 
the  antrum  ma}^  be  irrigated  with  a  1/2  pei'  cent  Carrel-Dakin  solution,  or  a 
Ringer  solution  if  pus  is  present.  The  operator  should  remember  that  if 
the  opening  through  the  nasoantral  wall  is  small,  ample  drainage  may  not 
be  secured,  and  it  nmy  be  advisable  to  insert  a  gauze  drain  or  leave  a  small 
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i'ig.   497. — Opening  into   the   antrum   with   Vail's   convex  saw.     A   mucous   membrane   flap   is   resected   from 
the   nasoantral    wall.      (Retouched    after    Ballenger.) 


Fig.  498. — Vail's  operation  on  the  antrum.  'J'lie  fiagnunt  of  the  turbinaic  extending  over  the 
nasal  antrum  should  be  removed  with  biting  forceps  or  removed  by  use  of  Vail's  saws.  (Retouched  after 
Ballenger.) 
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l^ortion  of  the  iodofoi'in  gauze  extending  tlirougli  the  opening  into  tlie  nasal 
cavity. 

SURGERY  OF  THE  ANTRUM  BY  OPERATING  THROUGH  THE  MIDDLE 

AND  INFERIOR  MEATUS 

As  a  rule,  the  Vail  method  of  operating  not  only  includes  the  bone  forming 
the  anterior  portion  of  the  inferior  meatus,  but  involves  a  small  portion  of  the 
nasoantral  wall  of  the  middle  meatus.  The  writer  has  classified  the  Vail  opera- 
tion with  those  of  entering  the  maxillary  sinus  through  the  inferior  meatus. 


Fig.   499. — Transilluminating   lamp.      (Designed   by   W^   J.   Cameron.) 

There  are  a  number  of  methods  for  entering  the  antrum  which  involve  the  naso- 
antral wall  located  in  the  region  of  the  inferior  and  middle  meatus,  but  the 
author  will  not  attempt  to  discuss  or  give  the  technic  of  all  the  various  methods, 
but  will  confine  himself  to  the  Canfield,  Canfield-Ballenger,  and  Dahmer  methods. 
Since  so  many  methods  of  operating  have  been  presented  to  the  profes- 
sion, and  the  operative  technic  has  undergone  such  a  revolution  within  recent 
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years,  it  is  extremely  difficult  to  ascertain  to  whom  the  various  points  of 
technic  should  be  credited. 

The  technic  of  the  different  methods  coming  under  this  heading,  as  pre- 
viously enumerated,  will  be  given  as  clearly  as  possible,  and  any  one  of  these 
methods  should  he  selected  only  in  cases  where  the  examination  and  history  reveal 
a  chronic  condition  of  long  standing  and  where  the  operator  is  confident  that 
some  of  the  simpler  methods  will  not  suffice,  such  as  operating  through  the  an- 
terior wall  of  the  antrum  or  hy  way  of  the  alveolar  process. 

Canfield's  Operation. — Canfield  deserves  the  credit  for  first  presenting  the 
technic  of  operating  upon  the  antrum  by  entering  the  anterior  angle  of  the 
apertura  piriformis.  This  method  consists  of  removing  the  bone  of  the  an- 
terior  inferior  wall  of  the   antrum,   and  then   elevating   the   mucoperiosteum 
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Fig.    500. — Canfield's  operation.      Incision.      (Loeb.) 


situated  on  the  median  side  of  the  inferior  turbinate  bone.  The  wall  between 
the  nasal  cavity  and  the  antrum  is  resected,  leaving  a  flap  of  mucoperios- 
teum which  is  used  at  the  conclusion  of  the  operation  to  cover  the  floor  of  the 
antrum.  The  mucoperiosteum,  which  is  situated  on  the  lateral  aspect  of  the 
inferior  turbinate  bone,  is  also  elevated,  facilitating  an  increase  in  the  size 
of  the  flap  and  aids  materially  in  securing  sufficient  tissue  to  cover  the  floor 
of  the  antrum.  This  method  of  operating  will,  undoubtedly,  seem  difficult  to 
the  reader,  but  when  he  has  seen  the  operation  performed  the  technic  will  appear 
ver\'  simple.  It  must  be  borne  in  mind  that  any  operation,  however  simple, 
is  difficult  if  the  operator  does  not  understand  the  technic  of  performing  it. 
A  feature  worthy  of  mention  with  the  Canfield  method  of  operating  is  that  a 
direct  view  of  the  sinus  can  be  obtained  through  the  nasal  aperture,  and  a  more 
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thorough  curettenient  and  treatment  can  be  emplo3'ed  than  by  some  other  method, 
which  makes  it  impossible  to  liave  sncli  free  access  to  the  tissue  located  within 
the  sinns. 

Block  anesthesia  is  easily  accomplished  in  this  operation,  as  in  all  others, 
if  the  operator  makes  the  proper  injections.  After  anesthesia  is  produced 
and  the  operation  is  started,  if  it  is  found  there  is  considerable  hemorrhage 
or  oozing,  a  gauze  or  cotton  pack  saturated  in  1/3,000  solution  of  adrenalin 
hydrochlorid  is  packed  in  contact  with  the  tissue.  If  the  operator  has  em- 
ployed terminal  anesthesia,  in  most  cases  it  is  not  necessary  to  apply  a 
pack  containing  the  adrenalin  hj^drochlorid  in  order  to  produce  ischemia,  in 
view  of  the  fact  that  the  local  anesthetic  solution  containing  the  adrenalin 


Fig.   501. — Canfield's  operation.     Elevating  the  periosteum  and   soft  parts  from   the   facial   surface   and   from 
the  nasal  wall  of  the  maxillary  sinus.      (Loeb.) 


preparation  has  been  injected  into  the  tissue  near  the  area  of  operation.  Be- 
sides the  pack  containing  the  adrenalin  hydrochlorid  has  been  placed  in  con- 
tact with  the  mucous  membrane  covering  the  nasal  side  of  the  nasoantral 
wall  and  left  in  position  for  ten  minutes,  which  will  produce  ischemia  of  the 
part.  If  the  deep  nerve  blocking  injections  are  employed,  such  as  the  second 
division  by  the  intraoral  route,  it  may  become  necessary  to  use  the  adrenalin 
pack  to  produce  and  maintain  an  area  of  ischemia  at  the  site  of  operation. 
The  operator  should  be  positive  that  he  has  secured  complete  anesthesia  be- 
fore he  attempts  to  operate,  not  only  with  this  method,  but  any  other  method. 
If  at  any  time  during  the  operation  he  should  notice  that  the  patient  is  conscious 
of  any  pain,  he  should  immediately  stop  and  not  proceed  until  complete  anes- 
thesia is  secured.    After  complete  anesthesia  has  been  secured,  the  next  step 
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is  to  make  the  initial  incision,  located  one  centimeter  anterior  to  the  inferior 
turbinate  bone.  A  clean-cut  incision  should  be  made  through  all  the  tissues 
covering  the  anterior  inferior  angle  of  the  anterior  nares.  (See  Fig.  500.) 
Following  the  incision,  the  mucojDeriosteum  is  elevated ;  the  periosteal  elevator 
is  inserted  in  the  incison,  and  it  is  forced  laterally  between  the  periosteum  and 
the  bone  forming  the  anterior  surface  of  the  antrum,  extending  laterally  to 
the  incision.     (See  Fig.  501.) 

Care  should  be  taken  not  to  traumatize  the  tissues  while  using  the  perios- 
teal elevator.  After  a  considerable  amount  of  the  mucous  membrane  and 
periosteum  is  separated  from  the  bone  around  the  point  of  incision,  the  next 
step  is  to  gently  carry  the  periosteal  elevator  backward  and  separate  the  muco- 
periosteum  from  the  nasoantral  Avail  along  the  inferior  meatus.  After  the 
mucoperiosteum  has  been  treated  thus  far,  the  next  step  in  the  technic  is  to 
enter  the  antrum  by  removing  the  anterior  inferior  angle  forming  the  nasal 


Fig.    502. — Bone  removed   in   the  Canfield   operation.      (Loeb.) 

aperture.  This  bone,  which  forms  the  apertura  piriformis,  is  very  dense, 
therefore  yields  with  great  difficulty,  and  the  operator  can  either  remove  it 
witli  the  electric  engine  with  the  proper  shaped  bur,  or  with  a  trephine  or 
chisel.  The  opening  should  be  extended  laterally  along  the  bone  which  forms 
the  anterior  wall  of  the  antrum  to  allow  a  thorough  view  of  the  sinus.  By 
extending  the  incision  or  opening  in  the  bone  laterally  on  the  anterior  surface 
of  the  maxilla,  it  enables  the  operator  to  carry  out  a  more  efficient  postopera- 
tive treatment.  (See  Figs.  502  and  503.)  After  the  sinus  has  been  entered  on 
the  anterior  surface,  the  next  step  is  to  remove  a  portion  of  the  thin  bone 
which  separates  the  sinus  from  the  nasal  cavity.  This  is  easily  accomplished 
by  the  use  of  the  electric  hand  piece  with  bur,  biting  forceps,  or  chisel.  This 
bony  wall  is  removed  back  to  an  extent  at  least  midway  of  the  antronasal 
wall,  but  ill  some  cases  it  is  better  to  go  even  farther  posteriorly  than  this 
location.     In  removing  lli^  boin-   which   scpar-atcs  tlie  antrum  from  the  nasal 
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cavity,  whether  it  is  being  done  by  the  use  of  dental  burs,  forceps  or  a 
chisel,  care  must  be  taken  not  to  injure  the  delicate  nasal  mucosa  which  is 
to  be  utilized  to  good  advantage  later.  The  next  step  in  the  technic  is  to 
give  the  interior  of  the  antrum  a  thorough  examination,  and,  if  deemed  neces- 
sary, curettage  is  done. 

Following  the  curettement,  the  nasal  flap  is  carefully  placed  over  the  floor 
of  the  antrum.  (See  Figs.  503  and  504.)  This  flap  is  now  held  in  position 
by  packing  the  sinus  very  loosely  watli  iodoform  gauze.  The  first  gauze  should 
remain  in  position  for  twenty-four  hours,  then  be  removed  and  a  fresh  supply 
placed  in  position.     Excellent  results  are  obtained  in  treating  these  cases  with 


Fig.   503. — Canfield's   operation.      Diagrammatic  illustration  of   using  the  flap   from   the    nasal   wall.      (L,oeb.) 
(Outer  wall  removed   in  order  to   show  flap.) 

iodized  gauze  following  the  first  iodoform  gauze  pack.  The  iodized  gauze  is 
prepared  by  submerging  it  in  a  3i/^  per  cent  solution  of  tincture  of  iodin,  and 
then  thoroughly  wringing  it  out.  This  is  packed  loosely  into  the  sinus,  care- 
fully covering  the  mucoperiosteal  flap  on  the  second  day  following  the  opera- 
tion. Iodin  is  not  only  an  efficient  antiseptic,  but  stimulates  tissue  repair, 
which  is  very  desirable  in  these  cases.  Some  operators  advise  the  use  of  a  gauze 
pack  which  has  been  saturated  in  a  solution  of  the  compound  tincture  of  ben- 
zoin. It  is  always  advisable  for  the  patient  who  has  undergone  the  radical  type 
of  operation,  to  remain  in  the  hospital  for  a  few  days,  or  until  the  operator 
deems  it  advisable  for  him  to  go  home. 
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In  most  cases,  if  the  gauze  pack  is  employed,  it  is  changed  in  twenty-four 
hours  and  reapplied  as  deemed  necessary.  If  at  any  time  during  the  post- 
operative treatment  the  presence  of  pus  is  detected,  the  sinus  should  be  irri- 
gated with  a  weak  solution  of  tincture  of  iodin,  a  ^  per  cent  Carrel-Dakin  solu- 
tion or  a  Ringer  solution,  at  a  temperature  of  approximately  105°  F.  After 
the  patient  is  discharged  from  the  hospital,  he  should  be  asked  to  return  to  the 
office  at  least  every  other  day  for  examination.  It  is  well  to  remember  that 
in  severe  cases  in  which  curettage  was  necessary  to  remove  polypoid  or  gran- 
ular tissue,  considerable  time  is  taken  for  regeneration  of  the  tissues,  and  that 
the  newly  formed  membrane  is  of  modified  type,  consisting  principally  of  fibrous 
tissue  which  may  secrete  a  semipurulent  fluid  for  some  time.  If  extensive 
curettage  was  not  necessary,  and  upon  examination  of  the  interior  of  the  antrum 


Fig.   504. — Canfield's  operation   completed.      (Loeb.) 

the  mucous  membrane  was  found  hyperemic  and  edematous,  the  tissues  will  re- 
turn to  normal  in  most  cases  very  quickly.  In  those  cases  where  the  mucous 
membrane  is  not  curetted,  but  is  in  a  swollen,  hyperemic  and  edematous  state, 
many  times  excellent  results  are  obtained  by  flushing  with  one  of  the  above  solu- 
tions. If  the  tissues  are  yielding  to  treatment,  the  mucous  membrane  will  begin 
to  resume  its  normal  color.  (Figs.  503  and  504  show  the  Canfield  operation,  the 
antronasal  flap,  etc.) 

Canfield-Ballenger  Operation. — The  J^>allenger  method  of  operating  differs 
only  slightly  from  that  wliicli  was  originally  described  by  Canfield.  Canfield 
first  described  this  metliod,  l)ut  later  modified  it  by  advising  the  removal 
of  the  anterior  half  of  the  inferior  turbinate  bone,  and  extending  the  in- 
cision into  the  tissue  involving  the  mifldle  meatus.  The  author  does  not 
see  the  necessity  of  extending  the  incision  into  the  tissue  involving  the  middle 
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meatus,  or  the  removal  of  the  anterior  portion  of  the  inferior  turbinate,  only  in 
exceptional  cases.  However,  if  the  inferior  turbinate  bone  is  greatly  enlarged, 
or  is  affected  by  disease,  then  it  is  advisable  to  remove  it.  But  if  the  inferior 
meatus  is  normal  in  size,  in  the  opinion  of  the  writer,  it  is  not  only  unnecessary 
to  remove  the  bone,  but  it  makes  a  larger  opening  into  the  nasoantral  wall  than 
is  necessary.  The  Canfield  operation  can  be  performed  without  involving  the 
inferior  turbinate  bone  and,  as  previously  stated,  if  conditions  do  not  Avarrant  it, 
it  is  far  better  not  to  include  the  inferior  turbinate  or  middle  meatus,  as  the 
removal  of  the  nasoantral  wall  in  the  anterior  region  of  the  inferior  meatus 
would  in  most  cases  answer  all  requirements. 

The  first  step  in  the  technic  is  to  distend  the  nares  with  a  nasal  speculum, 
and  then  with  a  scalpel  make  the  incision  one  centimeter  anterior  to  the 
inferior  turbinate.  (See  Figs.  505  and  506.)  By  the  use  of  the  nasal  speculum, 
the  anterior  angle  of  the  nasoantral  wall  is  brought  into  full  view.  The  in- 
cision is  extended  through  all  the  tissues  to  the  bone.  Now  use  a  periosteal  ele- 
vator to  raise  the  mucoperiosteum.  The  incision  should  be  made  over  the  entire 
length  of  the  margin  of  the  piriform  aperture.  When  the  mucous  membrane 
and  periosteum  are  elevated  lateralh^  and  above  the  point  of  incision,  care  must 
be  taken  not  to  go  too  high,  as  there  is  some  danger  of  injuring  the  branches  of 
the  infraorbital  nerve.  However,  if  the  periosteum  is  carefully  separated  from 
the  bone  covering  the  anterior  wall  of  the  antrum,  little  hesitancy  may  be  felt 
in  this  regard. 

The  next  step  in  the  operation  is  to  open  the  antrum  by  going  through 
the  nasoantral  angle,  which  can  be  easily  accomplished  by  the  chisel  or  dental  en- 
gine and  the  hand  piece  equipped  with  the  proper  burs.  After  a  small  opening 
has  been  made  into  the  antrum  through  the  nasoantral  angle  with  either  the 
chisels  or  burs,  the  Wagner  forceps  are  then  employed  to  enlarge  the  opening. 
(See  Fig.  508.)  The  opening  is  extended  laterally  over  the  anterior  surface  of 
the  antrum  to  allow  a  direct  view  of  the  interior  of  the  sinus.  (See  Fig.  507.) 
It  will  be  noted  from  the  illustrations  that  the  initial  incision  was  extended  some- 
what higher  than  the  attachment  of  the  inferior  turbinate  bone.  Care  should  be 
taken  not  to  remove  any  of  the  nasoantral  wall  above  the  attachment  of  the  in- 
ferior turbinate  bone,  but  it  should  be  removed  below  this  point.  For  thorough 
examination  of  the  interior  of  the  sinus  and  for  postoperative  treatment,  it  is 
only  necessary  to  remove  the  anterior  wall  of  the  antrum  to  an  extent  of  II/2 
cm.  laterally  to  the  initial  incision  which  gives  ample  room  to  complete  the  opera- 
tion. The  operator  should  not  remove  any  more  of  the  anterior  wall  of  the 
superior  maxillary  bone  than  is  absolutely  necessary.  After  the  opening  has 
been  made  at  the  nasoantral  angle,  the  next  step  is  to  remove  the  nasoantral 
wall.  It  will  be  found  that  the  most  efficient  appliances  for  removing  the  naso- 
antral wall  are  the  Wagner  forceps,  and  burs.  (See  Figs.  491  and  508.) 
Great  care  should  be  exercised  not  to  remove  the  bone  too  high ;  in  other  words, 
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Fig.  505. — Canfield-Ballenger  operation;  1,  the 
margin  of  the  pyriform  aperture,  the  point  of  incision 
for  the  Canfield-Ballenger  antrum  operation. 


Fig.  506. — Canfield-Ballenger  operation;  2,  the  incision. 


Fig.     507. — Canfield-Ballenger    operation;     3,     the  Fig.  508. — Canfield-Ballenger  operation;  4,  the  na- 

nasoantral  angle  removed,  thereby  exposing  the  cavity        soantral  wall  being  severed  with  the  Wagner  forceps, 
of   the   antrum.  (Modified  irom  Itallenger.) 
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not  to  remove  the  bone  which  connects  the  inferior  turbinate  to  the  nasoantral 
wall.  Unless  the  operator  has  had  much  experience  in  operating  in  the  nasal 
cavity  with  burs  in  an  electric  hand  piece,  no  doubt  he  can  remove  the  nasoantral 
wall  beneath  the  attachment  of  the  inferior  turbinate  bone  much  better  with  a 
Wagner  forceps.  These  are  placed  over  the  wall,  and  it  is  bitten  away  to  a  point 
midway  between  the  anterior  and  posterior  surfaces  of  the  inferior  turbinate. 
The  reader  will  note  by  comparing  the  Canfield  and  the  Canfield-Ballen- 
ger  operations  that  Canfield  advises  the  preservation  of  the  mucoperiosteum 
covering  the  bone  situated  in  the  region  of  the  inferior  meatus.  Should  the 
inferior  turbinate  bone  be  removed,  as  advised  by  Canfield,  all  of  the  niuco- 


Fig.   509. — Dahmer's  method  of  using  a  nasal  flap  for  the   floor  of  the  maxillary   sinus.      (Loeb.) 


periosteum  is  retained  to  be  used  in  the  floor  of  the  antrum,  while  Ballenger 
advises  the  entire  removal  of  not  only  the  bone  in  the  region  of  the  inferior 
meatus,  but  also  the  mucous  membrane  and  periosteum  covering  that  part 
of  the  bone.  The  author  advises  the  retention  of  the  mucous  membrane  and 
periosteum  covering  the  nasoantral  wall.  This  can  be  carefully  placed  in- 
ward over  the  floor  of  the  antrum,  which  is  much  better  than  cutting  it 
away  in  its  entirety.  The  inferior  turbinate  bone  should  also  be  spared, 
unless  the  existing  conditions  absolutely  demand  its  removal.  It  is  a  question 
not  to  be  argued  that,  if  the  inferior  turbinate  bone  can  be  left  in  position 
and  unmolested,  it  is  far  better  to  leave  it  than  to  remove  it,  because  it 
performs  a  function  in  respiration. 

The  postoperative  treatment  is  similar  to  that  already  given  under  the 
Canfield  method. 
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Dahmer's  Operation. — Dahmer's  method  of  operating  is  somewhat  similar 
to  the  Canfield  or  the  Canfield-Ballenger  method,  with  the  exception  that  in 
the  Dahmer  method  the  nasoantral  angle  is  not  involved;  i.  e.,  the  bone  is 
not  removed  on  the  anterior  surface  of  the  superior  maxillary  bone.  The 
operation  is  confined  to  the  nasoantral  wall  in  the  region  of  the  inferior  mea- 
tus. After  complete  anesthesia  of  the  nasoantral  wall  has  been  secured, 
the  anterior  half  of  the  inferior  turbinate  bone  is  resected.  An  incision  is 
made  through  the  mucoperiosteum  posteriorly,  superiorly  and  anteriorly,  and 
the  mucoperiosteum  is  then  separated  from  the  bone  with  a  periosteal  elevator, 
the  operator  being  very  careful  not  to  cause  laceration  of  the  iDcdicle  which  is 
located  posteriorly.  The  flap  of  mucous  membrane  located  in  the  inferior  mea- 
tus is  folded  outward  over  the  antrum  (Fig.  509).  After  this  quadrilateral  piece 
of  mucous  membrane  has  been  carefully  separated  from  the  bone,  the  nasal 
wall  in  this  region  is  perforated  and  removed  with  the  various  instruments 
which  have  been  described  with  the  other  operations.  (See  Fig.  510.)  After 
this  has  been  accomplished,  the  interior  of  the  antrum  is  illuminated  and  exam- 
ined, and  if  the  mucous  membrane  is  found  to  be  granular,  and  polypoid  growths 
are  present,  it  is  treated  hy  proper  curettage  and  by  the  use  of  an  efficient  caustic. 
The  nasal  flap  is  carefully  placed  over  the  floor  of  the  antrum  as  far  as  it  will 
extend  and  iodized  or  iodoform  gauze  is  packed  loosely  into  the  sinus  through 
the  nasal  cavity  to  hold  the  flap  in  j)osition.  The  gauze  is  changed  from  day 
to  day,  until  in  the  operator's  judgment,  it  is  no  longer  necessary.  Great  care 
should  be  taken  not  to  displace  the  flap  in  removing  the  gauze.  An  efficient 
instrument  should  be  placed  through  the  nasal  cavity  over  the  flap  thus  hold- 
ing it  down  while  the  gauze  is  being  removed. 

The  postoperative  treatment  is  similar  to  that  already  given  under  the 
Canfleld  method. 

POSTOPERATIVE  RESULTS  FOLLOWING  MAXILLARY  SINUS  OPERA- 
TIONS BY  THE  INTRANASAL  ROUTE 

In  many  cases  good  results  may  be  obtained  by  operating  upon  the  maxil- 
lary^ sinus  by  the  intranasal  route,  unless  the  case  is  a  very  obstinate  one,  the 
disease  having  extended  over  a  period  covering  several  years.  It  should  be 
remembered  that  postoperative  complications  may  occur,  which  are  as  follows: 

1.  If  tlic  operation  performed  includes  the  nasoantral  angle,  and  a  portion 
of  the  anterior  wall  of  the  antrum,  prolonged  anesthesia  may  be  present  in  the 
central  and  lateral  incisor  teeth,  gum  tissue  and  alveolar  process  in  this  region. 
This  is  caused  by  interference  with  the  nerve  supply. 

2.  Following  extensive  curettage  of  the  antral  mucosa,  abundant  poly- 
poid growths  and  granulations  may  occur. 

3.  Following  extensive  curettage  of  the  nasal  mucosa  and  the  regenera- 
tion of  the  modified  mucous  membrane,  which  consists  ])rincipal]y  of  connec- 
tive tissue,  an  extensive  exudate  may  be  i)roduccd. 
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4.  The  formation  of  crusts,  caused  by  the  coagulation  of  blood,  accumu- 
lation of  pus  and  exudate,  may  in  some  few  cases  be  present. 

5.  Following  the  operation,  which  involves  considerable  tissue,  there  may  be 
considerable  swelling  and  inflammation.  However,  this  should  be  viewed  in  the 
light  of  tissue  reaction  following  trauma,  and  is  the  natural  inflammatory  process 
which  is  present  in  regeneration.  In  ease  extensive  inflammation  and  swelling 
are  present,  the  operator  must  see  his  patient  often  and  irrigate  the  part,  if 
necessary,  and  see  that  it  is  kept  clean  and  free  from  debris.  If  it  is  impossible 
to  do  this  without  inflicting  pain,  block  or  terminal  anesthesia  may  be  employed. 

EXTRANASAL  ROUTE  OF  ENTERING  THE  MAXILLARY  SINUS 

There  are  several  methods  for  entering  the  maxillary  sinus  by  the  extra- 
nasal  route.     They  are : 

1.  Kuster's  method. 

2.  Caldwell-Luc's  method. 

3.  Denker's  method. 

4.  Alveolar  method. 

5.  Author's  method. 

Kuster's  Method. — The  credit  for  first  presenting  the  plan  of  opening 
the  antrum  through  the  cuspid  fossa  belongs  to  Kuster.  This  method  is  favored 
by  many  operators  because  the  cavity  of  the  antrum  is  fully  exposed,  thereby 
permitting  thorough  inspection  and  curettement.  After  complete  block  anesthesia 
has  been  established,  the  part  is  made  as  nearly  aseptic  as  possible  by  the  appli- 
cation of  tincture  of  iodin,  followed  by  10  per  cent  alcohol. 

The  first  step  in  the  operation  is  to  elevate  the  upper  lip  and  make  a 
horizontal  incision  one  and  a  half  inches  in  length  along  the  labio-gingival 
junction,  just  above  the  apices  of  the  teeth  and  carried  through  the  mucous 
membrane  and  periosteum-  to  the  bone.  The  anterior  part  of  the  incision,  as 
a  rule,  is  made  above  the  apex  of  the  cuspid  or  over  the  apex  of  the  lateral 
incisor  and  is  extended  distally  parallel  to  a  line  drawn  along  the  apices  of 
the  roots  of  the  upper  teeth.  In  most  cases  it  will  be  sufficient  to  extend  the 
incision  distally  to  a  point  midway  between  the  upper  first  and  second  molars. 
After  the  incision  is  made,  a  periosteal  elevator  is  employed  to  elevate  the 
mucous  membrane  and  periosteum,  due  care  being  exercised  in  separating  it 
from  the  bone  so  as  not  to  injure  the  infraorbital  nerve  or  any  of  its  branches. 
The  fiap  is  carefully  resected  upward  over  the  cuspid  fossa,  and  the  upper  lip 
is  elevated  toward  the  eye  with  a  retractor.  After  this  has  been  accomplished 
and  the  anterior  wall  of  the  antrum  thoroughly  exposed,  the  sinus  should  be 
entered  with  a  chisel  or  bur,  and  then  the  opening  can  be  easily  enlarged  with  a 
Rongeur  bone  forceps.  The  anterior  wall  of  the  antrum  in  most  cases  is  limited 
to  the  thin  bone  situated  above  and  distal  to  the  cuspid  fossa,  and  care  should  be 
taken  to  make  the  opening  large  enough  to  allow  thorough  examination  and  trea1> 
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ment  of  the  interior  of  the  sinus.  In  the  average  case  it  will  be  found 
that  if  the  opening  is  of  a  diameter  large  enough  to  admit  the  index  finger, 
or  two  centimeters,  it  will  be  of  ample  size.  By  the  use  of  the  illumi- 
nating lamp  or  the  head  mirror,  the  antrum  is  illuminated  and  all  parts 
of  it  are  examined.  (See  Fig.  499.)  Upon  examination,  if  polypoid  growths  or 
extensive  granulation  tissue,  or  necrotic  areas  are  tound,  they  should  be  im- 
mediatelj^  removed  by  thorough  curettage.  The  antrum  should  be  thoroughly 
explored  with  a  probe  and  all  pathologic  tissue  removed.  The  operator  should 
use  due  diligence  in  determining  the  amount  of  tissue  to  be  removed.  If  any 
necrotic  bone  is  found,  it  should  be  immediately  removed ;  however,  the  operator 


Fig.  510. — Penetrating  tlie  nasal  wall  of  the  antrum  by  Dahmer's  method.      (Loeb.) 


should  not  be  too  hasty  in  removing  suspicious  tissues  and  should  not  remove 
too  much.  In  some  chronic  cases  the  antrum  is  divided  by  septa,  thus  con- 
verting the  sinus  into  two  or  more  cavities.  If  such  septa  are  found  they 
should  be  removed,  converting  the  sinus  into  one  large  cavity.  The  sinus 
should  be  loosely  packed  with  iodoform  gauze,  or  gauze  that  has  been  dipped 
and  wrung  out  of  iodin  solution,  or  gauze  saturated  with  compound  tincture 
of  benzoin.  Care  should  be  t;tk(Mi  not  to  pack  the  antrum  under  pressure, 
and  the  end  of  llie  gauze  should  extend  through  the  incision  at  the  labio- 
gingival  fold.  11  not  only  drains  the  antrum  of  any  pus  or  excretions,  but 
also  prevents  closure  of  the  wound  before  the  tissues  of  the  antrum  have 
yielded  to  treatment.  In  case  considei-able  suppuration  is  present,  the  pa- 
tient should  be  seen  each  day,  the  gauze  packing  removed  and  renewed.    After 
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removing-  the  gauze,  the  antrum  should  l)e  thoroughly  irrigated  with  a  Vii  per 
cent  Dakin's  solution  Avhieh  has  been  freshly  prepared,  a  weak  iodin  solution, 
or  a  Ringer  solution. 

The  Caldwell-Luc  Method. — This  operation  is  preferable  to  the  Kuster 
operation  if  the  condition  is  chronic  and  a  large  amount  of  tissue  is  in- 
volved. However,  more  patients  are  operated  upon  by  the  Kuster  method 
with  good  results,  because  we  do  not  meet  many  cases  of  such  a  chronic  char- 
acter that  they  Avill  demand  the  Caldwell-Luc  operation.  This  method  of  opera 
tion  is  somewhat  similar  to  the  Kuster  operation,  but  in  addition  to  making  an 
opening-  through  the  anterior  wall  of  the  superior  maxillary  bone  into  the 


Fig.  511. — Caldwell-Luc  operation  on  the  maxillary  sinus.     Incision.      (Loeb.) 


sinus,  resection  of  the  nasal  wall  is  also  made.  The  operator  should  remem- 
ber just  what  tissues  are  involved,  the  extent  the  operation  covers,  and  the 
nerve  blocking  injections  which  are  necessary. 

The  first  step  of  the  operation  is  to  render  the  mucous  membrane  and 
gum  tissue,  lip  and  other  adjacent  structures,-  as  nearly  aseptic  as  possible 
through  the  application  of  tincture  of  iodin.  Profound  block  anesthesia  should 
be  secured  before  attempting  to  operate.  The  initial  incision  is  made 
just  above  the  apices  of  the  upper  teeth  at  the  labiogingival  margin.  The 
anterior  portion  of  the  incision  is  located  above  the  apex  of  the  lateral  incisor 
and  is  extended  distally  parallel  to  the  apices  of  the  upper  molar  teeth  to  a 
point  midway  between  the  roots  of  the  upper  second  and  third  molars.  The 
incision  should  extend  through  the  mucous  membrane  and  periosteum.    This 
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incision  is  somewhat  longer  than  that  made  by  the  method  previously  described. 
(See  Fig.  511.)  After  making  the  incision,  with  a  periosteal  elevator  carefully 
separate  the  mucoperiosteum  from  the  bone  situated  in  the  cuspid  fossa  lat- 
erally over  the  anterior  surface  of  the  superior  maxillary.  Care  should  be  ex- 
ercised not  to  traumatize  the  tissue  or  injure  the  infraorbital  nerve  or  its 
branches.  The  bone  having  been  exposed,  the  next  step  is  to  enter  the  antrum 
with  the  dental  bur,  chisel  or  trephine.  The  bone  may  be  removed  by  burs,  bone 
forceps  or  chisels.  (See  Fig.  512.)  The  size  of  the  opening  depends  a  great 
deal  upon  the  extent  of  the  pathological  condition.  If  there  is  considerable  in- 
volvement, it  is  well  to  extend  the  opening  from  the  anterior  extremity  of  the 
antrum  to  a  point  below  the  malar  process  and  upward  from  the  alveolar  mar- 
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Fig.   512. — Caldwell-Luc  operation.     Chiseling  the   facial   surface  of  the   maxillary   bone.      (Loeb.) 

gin  to  a  point  about  one  and  a  half  centimeters  beneath  the  infraorbital 
margin.  Great  care  should  be  taken  when  extending  the  incision  upward 
so  as  not  to  injure  the  infraorbital  nerve  or  its  branches.  (See  Figs.  513 
and  514.)  In  addition  to  the  opening  into  the  sinus  through  the  anterior 
surface  of  the  superior  maxillary  bone,  the  nasal  wall  is  also  resected  in 
the  region  of  the  inferior  meatus,  and  in  most  cases  a  portion  of  the  inferior 
turbinate  is  removed.  (See  Fig,  515.)  In  case  it  is  deemed  advisable  to 
form  a  flap  of  the  mucous  membrane  covering  the  inferior  turbinate  and  the 
bone  in  the  region  of  the  inferior  meatus,  it  can  be  easily  done,  and  this 
flap  can  be  extended  over  the  floor  of  the  antrum,  as  has  been  described, 
with  other  types  of  operations.  After  proceeding  thus  far  with  the  operation, 
make  a  thorough  examination  of  the  interior  of  the  antrum  with  an  il- 
luminating lamp,  and  if  the  mucous  membrane  lining  the  cavity  has  under- 
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gone  considerable  degeneration,  such  as  extensive  granulation,  thorough  cu- 
rettage should  be  done.  The  floor  of  the  antrum  should  be  carefully  examined, 
and  if  the  ends  of  the  roots  show  infection  or  if  tliere  is  necrosis  of  tlie 
bone,  it  should  be  removed.  The  condition  of  the  teeth  should  also  be  care- 
fully considered,  for  in  man.y  eases  their  removal  is  necessary.  The  nasoantral 
flap  of  mucoperiosteum  is  used  in  the  floor  of  the  antrum,  the  tissue  being 
carefully  separated  with  the  periosteal  elevator,  as  has  been  described.  The 
anterior  half  of  the  inferior  turbinate  bone  may  be  resected,  or  it  can  be  left 
intact  and  not  molested.  This  will  depend  upon  the  involvement  of  the  tis- 
sues. The  bone  of  the  inferior  meatus  is  removed  by  bone  forceps  or  burs,  as 
described  above  under  other  methods  of  operating  on  the  antrum.     In  case  the 


Fig.   513. — Caldwell-Luc  operation.     Bone   removal   completed.      (Loeb.) 


nasal  flap  is  employed,  it  is  carefully  placed  over  the  floor  of  the  antrum  and 
iodoform  or  iodized  gauze  is  packed  loosely  into  the  sinus  and  a  portion  of 
the  gauze  allowed  to  extend  through  the  inferior  meatus  into  the  nasal  cav- 
ity to  act  as  a  drain.  (See  Figs.  516  and  517.)  The  first  gauze  dressing  should 
remain  in  place  for  at  least  forty-eight  hours,  then  be  carefully  removed 
and  replaced.  After  the  gauze  is  removed,  if  suppuration  is  present,  a  I/2  per  cent 
Carrel-Dakin  solution,  iodin  solution,  or  Ringer  solution,  may  be  used  to  irrigate, 
and  the  iodized  gauze  or  iodoform  gauze  can  be  replaced  if  necessary.  This 
method  of  operation  should  be  used  only  in  extreme  cases  in  which  there  is 
pronounced  suppuration,  granulation  tissue,  polypi,  or  necrosis. 

The  Alveolar  Method. — For  many  years  the  alveolar  method  of  operating 
for  maxillary  empyema  was  a  popular  procedure.     In  the  past,  and  even  at 
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the  present  time,  many  operators  select  this  method  for  the  reason  it  is  an 
extremely  easy  way  to  enter  the  sinus  and  because  it  gives  quick  relief  to 
the  patient.  The  procedure  was  to  remove  the  offending  tooth,  usually  the 
second  bicuspid  or  first  molar,  and  then  to  enlarge  the  alveolus  so  the  cavity 


V\g.   514. — Cavity  shows   bone   removed   in   the  Caldwell-Luc    operation.      (Loeb.) 


Fig-.   515. — Caldwell-Luc  operation.     Nasal   wall   removed.      (Loeb.) 

of  the  antrum  could  be  reached.  If  it  is  found  absolutely  necessary  to  ex- 
tract the  carious  tooth,  where  there  is  every  reason  to  believe  it  is  the  source 
of  infection,  very  good  results  can  be  obtained  by  treating  the  infected  an- 
trum through  the  socket,  but  a  tooth  should  never  be  sacrificed  unless  it  is 
in  .such  a  pathologic  condition  that  its  removal  from  the  mouth  would  ben- 
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efit  the  patient.  There  are  four  good  reasons  why  a  useful  tootli  sliould 
not  be  extracted  to  treat  maxillary  empyema,  and  they  are:  First,  the  patient 
is  sacrificing  a  tooth  which  is  of  great  value.  Second,  after. a  tooth  has  been  re- 
moved, it  may  be  found  that  septa  are  present,  thus  dividing  the  antrum  into 


Fig.   516. — Applying   the   gauze   dressing   througli   aiitciiur   wall    ul    aiitruiu   and    inferior    meatus.      (Modified 

from   Ballenger.) 


Fig.   517. — Closing  incision  following  application   of   gauze   dressing.      (Modified   from   Ballenger.) 


two  or  more  compartments,  and  if  this  condition  exists,  it  is  difficult  to  obtain 
free  drainage  unless  a  large  opening  is  made.  Third,  in  case  the  opening  through 
the  alveolar  socket  into  the  antrum  is  of  small  diameter,  much  trouble  may  be 
experienced  in  keeping  the  opening  patent.     On  the  other  hand,  if  it  is  made 
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quite  large,  there  may  be  considerable  difficulty  experienced  in  getting  the 
alveolus  to  close,  due  to  the  larger  opening  in  the  alveolar  process  and  the 
absence  of  soft  tissue.  Fourth,  it  is  impossible  to  observe  and  explore  the  interior 
of  the  antrum  with  as  much  ease  and  certainty,  as  when  the  sinus  is  entered 
through  the  wall  of  the  antrum,  or  by  some  of  the  other  methods  which  are  else- 
where described. 

In  the  writer's  opinion  a  tooth  which  possesses  any  physiologic  importance 
should  never  be  sacrificed,  but  if  the  tooth  must  come  out,  the  alveolus  can  then 
be  enlarged  by  proper  curettes  or  by  using  the  dental  engine  with  a  proper 


x,'f  ^  ''^■ 


Fig.   518. — Operation  through   the  alveolus.      (L,oeb.) 


sized  bone-cutting  bur.  (See  Fig.  518.)  If  the  osseous  tissues  are  diseased, 
they  should  be  removed  down  to  firm  tissue;  at  least,  the  opening  should 
be  equal  to  the  mesio-distal  diameter  of  the  tooth  removed.  All  diseased  areas 
should  be  thoroughly  curetted,  and  useless  destruction  of  the  buccal  or  lingual 
margins  of  the  bone  should  be  guarded  against.  The  gum  flap  should  be  pre- 
served also  to  insure  the  final  closing  of  the  cavity. 

After  the  antrum  has  been  entered,  a  careful  examination  should  be  made 
Avith  a  straight  and  right-angled  curette,  and  the  antrum  lamp  may  be  used  to 
advantage  for  the  purpose  of  illuminating  the  interior  of  the  cavity  for  a  thor- 
ough examination.  The  small  diameter  of  the  antrum  lamp  permits  it  to  be  passed 
through  the  opening  of  the  alveolus  to  the  floor  of  the  antrum.  (Fig.  499.) 
If  pus  is  present,  the  antrum  should  be  irrigated  as  often  as  deemed  necessary 
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with  one-half  per  cent  Carrel-Dakin  solntion,  Ringer  sohition  or  permanganate 
solution,  at  a  temperature  of  approximately  105°  F.  After  irrigation,  a  strip  of 
iodized  gauze  or  one  which  has  been  saturated  with  a  compound  tincture  of  ben- 
zoin is  packed  loosely  in  the  socket,  allowing  a  few  inches  of  it  to  be  forced 
through  the  opening  on  the  floor  of  the  antrum.  In  a  few  days,  it  may  be  advis- 
able to  cover  the  opening  with  a  gold  or  vulcanite  cap  to  prevent  too  rapid  closure 
and  to  guard  against  saliva  and  food  passing  through  the  opening  into  the  sinus 
and  causing  reinfection.  The  socket  should  be  kept  packed,  thus  protecting  the 
interior  of  the  antrum  until  the  operator  is  sure  the  opening  has  closed  at  the  an- 
tral floor.    Excellent  anesthesia  can  be  produced  by  blocking  the  second  division 


Fig.  S19. — Headband  and  retractors.     (Suggested  by  Dr.  F.  B.  Moorehead.) 


of  the  fifth  nerve  by  the  intraoral  method.  By  blocking  the  second  division  of  the 
trigeminus,  it  will  eliminate  all  sensation  in  the  highly  sensitive  mucous  mem- 
brane located  in  the  floor  of  the  sinus,  teeth  and  osseous  structure. 

Author's  Method. — The  technic  employed  by  the  author  for  operating 
and  treating  maxillary  sinus  disease  for  cases  which  do  not  demand  radical 
operation,  is  as  follows:  Make  a  thorough  examination  and  obtain  a  com- 
plete history  from  the  patient  as  to  the  time  he  first  experienced  pain  in  the 
region  of  the  frontal  sinus  or  orbit;  also  the  time  he  first  detected  an  ab- 
normal condition,  or  the  presence  of  pus  from  the  nose.  This  should  be 
supplemented  with  proper  radiograms  of  the  teeth  and  their  relation  to  the 
floor  of  the  antrum ;  also  the  condition  of  the  process,  if  disease  is  present,  as, 
for  instance,  pyorrhea.    Dr.  Bogle  states  that  in  some  cases  pus  may  be  pres- 
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ent,  with  no  discharge  from  the  nose,  the  pus  being  confined  within  the  antral 
lining. 

Anesthesia. — Anesthesia  is  produced  in  the  upper  jaw  by  blocking  the 
second  division  of  the  fifth  nerve  as  it  crosses  the  sphenomaxillary  fossa,  by 
the  intraoral  method.  If  the  injection  is  properly  made,  complete  anesthesia 
is  secured  of  all  the  tissues  to  be  operated  upon.  (See  page  380  for  technic 
for  blocking  the  second  division  by  the  intraoral  method.) 

Preliminary  Preparation  of  Tissue. — The  tissues  of  the  mouth  should  be 
rendered  as  nearly  aseptic  as  possible.     The  retractor  with  head  band  (see 


Fig.    520. — IleadljaiK]   and    ixtractor  in    position.      Area   exposed   above    and   posterior   to   cuspid    for   entering 

antrum   through  anterior   lateral   wall. 

Figs.  519  and  520)  is  placed  in  position,  the  tissue  drawn  back,  and  the 
upper  lip  elevated  to  a  considerable  extent.  Next,  thoroughly  dry  the  entire 
mucous  membrane  covering  the  anterior  and  lateral  surfaces  of  the  superior 
maxillary  bone,  from  the  median  line  as  far  posteriorly  as  the  upper  second 
or  third  molar.  This  tissue  can  be  dried  Avith  sterile  gauze  held  by  artery 
forceps.  Next  apply  to  the  surface  a  solution  of  tincture  of  iodin,  after  which 
care  should  be  taken  not  to  (Mnitjiniiiuilc  llic  lissnc  wi1li  saliva  where  the  in- 
cision is  to  be  made. 

Technic  of  Operating-. —  The  incision  is  made  tlii'ough  the  mucous  mem- 
brane and  perloslciini  lo  llic  hour-  just  above  the  apices  of  the  upper  second 
bicuspid   and   first    molar.      The    incision    slK)nl(l    Ix'   started    al)ove    the    apex 
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of  the  root  of  the  first  bicuspid,  extending  it  posteriorly  and  slightly  down- 
ward, directing  it  to  a  point  just  al:iove  the  apex  of  the  root  of  the  upper 
second  bicuspid  and  then  slightly  upward  and  posteriorly,  above  and  be- 
tween the  apices  of  the  buccal  roots  of  the  upper  first  molar.      (See  Figs. 


Fig.   521. — Wet  anatomic   specimen   illustrating:    1,   Opening  into   antrum  through  anterior  wall;   2,   mandible 
and  soft  tissues  incised  at  medial  line. 


520  and  521.)  The  diameter  of  this  incision  will  be  approximately  20  mm. 
The  flap  end  of  the  incision  is  located  downward,  while  the  pedicle  or 
base  of  the  flap  is  located  upward.  The  posterior  and  anterior  parts  of 
the  incision  are  extended  upward  from  15  to  20  mm.  The  periosteal  ele- 
vator is  now  placed  in  the  lowest  part  of  the  incision,  and  the  mucoperios- 
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teum  is  carefully  separated  from  the  bone,  extending  the  flap  upward  and  being 
careful  not  to  traumatize  or  lacerate  the  tissue.  It  will  be  found  before 
making  the  incision  that  by  injecting  one  mil  of  the  local  anesthetic  solu- 
tion in  the  immediate  area  of  operation,  the  suprarenin  contained  in  the  in- 
jecting solution  will  produce  an  area  of  ischemia,  thus  lessening  or  entirely 
eliminating  hemorrhage  during  the  operation;  or  instead  of  injecting  the 
solution,  a  small  gauze  tampon,  saturated  with  1/2000  solution  of  adrenalin  and 
held  firmly  against  the  operative  area  for  several  minutes,  may  be  employed. 
The  flap  is  now  carefullj^  raised  and  the  bone  covering  the  anterior  wall  of 
the  antrum  fully  exposed.  Bone  cutting  burs,  such  as  shown  in  Figs.  489-494, 
are  used  in  the  electric  hand  piece,  and  an  opening  is  made  through  the  thin 
bone  just  above  the  apex  of  the  root  of  the  upper  second  bicuspid.  The 
opening  is  then  enlarged  by  chisels,  the  Rongeur  forceps  or  Wagner  punch. 
(See  Figs.  520  and  521.)  An  opening  of  approximately  2  cm.  in  diam- 
eter is  carefully  made,  which  is  of  ample  size  to  allow  a  thorough  exam- 
ination of  the  interior  of  the  sinus.  A  small  electric  diagnostic  lamp,  such 
as  illustrated  in  Fig.  499,  is  now  inserted  through  the  opening,  and  the  antrum 
is  illuminated  and  examined.  The  flap  should  be  carefully  elevated  and 
held  by  retractors.  Care  should  be  taken  while  extending  the  incision  up- 
ward and  while  separating  the  mucoperiosteum  from  the  anterior  wall  cover- 
ing the  sinus,  not  to  injure  the  infraorbital  nerve  or  any  of  its  branches.  In- 
sert straight  and  right  angle  curettes  for  exploring.  It  will  be  found  the 
safe  edge  loop  curette  is  much  better  than  the  ordinary  one  for  examining  the 
interior  of  the  antrum.  The  safe  edge  loop  curette  will  not  injure  any  of 
the  mucous  membrane,  and  if  polypi  are  present,  they  can  be  readily  de- 
tected. All  granulations,  polypi,  and  necrotic  bone  should  be  carefully  re- 
moved. The  loop  curette  is  only  of  value  for  removing  polypi,  and  if  it  be- 
comes necessary  to  remove  any  diseased  mucous  membrane  or  necrotic  bone, 
the  spoon  curette  is  employed.  The  floor  of  the  antrum  should  be  thoroughly 
examined.  It  should  be  noted  whether  or  not  the  apices  of  the  teeth  extend 
through  the  floor,  and  if  there  have  been  any  degenerative  processes  in  the 
floor  of  the  antrum  surrounding  the  ends  of  the  roots  of  the  teeth.  If  the 
teeth  are  involved  they  should  be  removed. 

Postoperative  Treatment. — In  some  cases  it  is  advisable  to  flush  the  an- 
trum with  a  Itinger  solution,  a  1/2  per  cent  Carrel-Dakin  or  a  1  per'  cent 
permanganate  solution  at  an  approxitnate  temperature  of  105°  F.  Pack 
the  antrum  loosely  with  iodized  gauze  or  gauze  saturated  with  tincture  of 
benzoin,  leaving  same  for  48  hours.  Redress  as  often  as  necessary  using  a 
smaller  piece  of  gauze  each  time.  If  any  suppuration  is  present,  it  is  good 
practice  to  irrigate  with  one  of  the  above  named  solutions.  After  forty-eight 
hours  many  cases  will  do  better  without  packing.  After  the  medicated  pack- 
ing has  been  disconl  iniicd.  i(  is  necessary  to  keep  the  opening  from  closing  too 
quickly  by  inserting  a  small  piece  of  gauze. 
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In  many  cases  a  Einger  solution  is  preferable  to  an  antiseptic  solution. 
Fig\  153  shows  an  all-metal  syringe  the  author  employs  for  irrigating  the 
sinus.  After  operating  in  the  manner  previously  described,  if  the  case  does 
not  yield  to  treatment  and  proves  to  be  very  persistent  and  of  a  chronic 
nature,  it  may  be  necessary  to  operate  by  the  intranasal  method,  such  as  the 
simple  resection  of  the  nasal  wall  in  the  region  of  the  inferior  meatus,  using 
Dahmer's  nasal  flap  method,  the  Canfield  method,  or  the  Canfield-Ballenger 
method.  For  a  complete  description  of  these  operations  the  reader  is  referred 
to  each  under  the  respective  headings. 


CHAPTER  XXX 

BLOCK  ANESTHESIA  FOR  THE  RESECTION  OF  THE  SUPE- 
RIOR MAXILLARY  BONES;  SURGICAL  OPERATIONS 
ON  LOWER  JAW  AND  TONGUE 

The  resection  of  one  or  both  superior  maxillary  bones  may  be  done  through 
the  medium  of  nerve  blocking.  The  credit  belongs  to  Matas  for  first  perform- 
ing this  operation  under  nerve  blocking  in  1900,  at  which  time  he  completed 
the  resection  of  both  the  right  and  left  superior  maxillary  bones.  The  entire 
hard  palate  was  removed. 

The  Gasserian  ganglion  may  be  blocked  for  this  operation,  but  it  is  not 
necessary  to  do  so,  because  good  results  can  be  obtained  by  other  deep  block  in- 
jections. The  second  division  of  the  fifth  nerve  is  blocked  just  before  it  enters 
the  posterior  part  of  the  orbit  (see  page  380).  Blocking  the  second  division  is  a 
very  valuable  procedure  for  surgery,  as  the  nerve  trunk  is  easily  reached  by  the 
needle.  The  author  does  not  advise  blocking  the  second  division  of  the  fifth 
nerve  through  the  orbit,  for  if  this  route  is  employed  the  solution  must  infil- 
trate a  considerable  distance  from  the  point  where  it  is  deposited  in  order  to 
anesthetize  Meckel's  ganglion.  If  the  solution  does  not  reach  the  ganglion,  those 
branches  which  pass  from  it  will  remain  sensitive,  and  pain  will  be  inflicted 
Avhen  the  operation  is  undertaken. 

For  the  resection  of  one  jaw,  or  the  performing  of  any  operation  which 
involves  tissue  near  the  median  line,  it  is  necessary  to  block  the  interlacing 
branches  near  the  median  line  by  the  terminal  method.  The  interlacing  or  over- 
lapping nerve  branches  of  the  right  and  left  superior  maxillary  are  abundant 
and  must  be  blocked  if  the  operation  extends  into  this  region.  These  branches 
are  blocked  by  terminal  injections,  or  by  blocking  the  superior  labial,  lateral 
nasal,  inferior  palpebral,  and  anterior  superior  dental  at  the  infraorbital  fora- 
men on  the  side  opposite  the  operation.  The  first  terminal  injection  is  made  by 
inserting  the  needle  in  the  skin  at  the  ala  of  the  nose  as  illustrated  by  number 
6  in  Fig.  522.  The  needle  is  removed  and  reinserted  at  the  margin  of  anesthesia, 
and  the  method  repeated  as  often  as  necessary.  In  addition  to  the  terminal  in- 
jections to  block  the  nerve  branches  near  the  median  line,  it  is  necessary  to  extend 
the  injections  laterally  from  the  angles  of  the  mouth  to  a  point  2  cm.  anterior  to 
the  lobule  of  the  ear  as  indicated  by  dotted  line  juimljcr  4  illustrated  in  Fig.  522. 
Extend  the  line  of  injections  upward,  midway  between  the  outer  canthus  of 
the  eye  and  helix  of  the  ear,  then  medially  over  the  infraorbital  margin  of 
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the  superior  maxillary  bone.      (See  Fig.   522.)      The  object  of  these  terminal 
injections  is  of  a  threefold  purpose: 

1.  To  anesthetize  the  terminal  sensory  fibers  from  the  opposite  side  at 
the  median  line. 

2.  To  anesthetize  the  nerve  branches  which  arise  from  the  third  or  man- 
dibular division  and  extend  into  the  operative  field. 

3.  To  produce  an  area  of  ischemia,  thereby  greatly  reducing  the  amount 
of  hemorrhage  during  the  operation. 

If  only  a  part  of  one  jaw  is  to  be  removed  and  the  floor  of  the  orbit  is 
not  involved,  the  following  injections  are  made: 


Fig.    522. — Illustrating   the   facial    injections   for   resection    of    superior    maxillary    bone. 

1+,.  Location  for  medial  orbital  injection;  2,  location  for  lateral  orbital  injection;  3,  terminal  circular 
injections;  4,  line  of  circular  injections  from  angle  of  mouth  connecting  with  injections  shown  at  number 
7  to  block  overlapping  branches  from  third  division.  This  line  also  represents  extent  of  anesthesia  secured 
by  the  blocking  of  second  division;  5,  circular  injections  to  block  overlapping  nerve  branches  from  opposite 
side.;    6   and   7,   points   for   making   initial   injections. 


1.  Block  the  second  or  superior  maxillary  division  of  the  fifth  nerve  by 
either  the  intraoral  or  extraoral  method.  (See  page  380  for  technic.)  Inject 
four  mils  of  a  2  per  cent  solution. 

2.  Block  the  anterior  and  posterior  ethmoidal  nerves  by  making  an  inner 
orbital  injection.  Inject  three  mils  of  a  2  per  cent  solution.  See  x,  marked  No.  1, 
Fig.  522  and  page  375  for  technic. 

3.  Terminal  injections  are  made  for  the  branches  of  the  third  or  man- 
dibular division  and  the  overlapping  fibers  at  the  median  Hue  (see  Nos.  4,  5,  and 
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6  in  Fig.  522).    About  ten  insertions  of  the  needle  are  necessary.    Use  one  mil 
of  a  one  per  cent  solution  for  each  injection. 

4.  Block  the  nasopalatine  nerves  near  the  anterior  palatine  foramen. 
Inject  one  mil  of  a  2  per  cent  solution,  unless  the  right  and  left  second  divi- 
sions of  the  fifth  nerve  have  been  blocked. 

5.  Block  the  anterior  palatine  nerves  at  the  posterior  palatine  foramen. 
Inject  one  mil  of  a  2  per  cent  solution,  (unless  the  right  and  left  divisions 
of  the  fifth  nerve  have  been  blocked.) 

6.  Block  the  soft  palate  by  infiltration  at  the  line  of  incision  if  one  side 
only  is  injected.    Inject  one  mil  of  a  2  per  cent  solution. 

The  object  of  the  last  three  injections  is  to  block  the  nerve  supply  from 
the  opposite  side,  but  they  are  not  needed  if  the  second  division  of  the  tri- 
geminus is  blocked  on  both  sides. 

In  case  the  operation  involves  the  floor  of  the  orbit,  the  outer  orbital  in- 
jection (see  No.  2  in  Fig.  522  and  page  372  for  technic)  is  made  in  addition 
to  the  above  named  injections.  The  approximate  amount  of  solution  in- 
jected, is  12  mils  of  a  2  per  cent  and  10  mils  of  a  1  per  cent. 

In  1900,  when  Matas  emploA'ed  nerve  blocking  and  performed  the  first 
operation  for  the  resection  of  both  superior  maxillary  bones,  he  inserted  the 
needle  through  the  infraorbital  fissure  entering  the  spheno-maxillary  fossa, 
and  injected  a  small  amount  of  a  one  per  cent  solution  of  cocain  to  anesthe- 
tize the  second  division  of  the  fifth  nerve.  This  injection  was  made  on  both 
sides.  In  addition  to  these  two  deep  injections,  he  infiltrated  the  tissue  com- 
prising the  hard  palate  and  septum  Avith  Schleich's  solution.  Following  these 
injections  Matas  performed  the  operation  without  pain.  At  that  time,  the 
drawbacks  met  in  performing  such  operations  were  the  toxicity  of  cocain  and 
the  absence  of  a  vaso-constricting  agent.  The  large  amount  of  cocain  solution, 
which  was  necessary  to  produce  complete  anesthesia,  was  very  dangerous,  as  it 
was  absorbed  quickly,  which  not  only  increased  its  toxicit}^  but  caused  sensation 
to  return  to  the  parts  before  the  operation  could  be  finished. 

Since  the  isolation  of  the  active  principle  of  the  suprarenal  gland,  together 
with  the  preparation  of  synthetic  local  anesthetics,  which  are  less  toxic  than 
cocain,  operations  on  the  antrum,  resection,  etc.,  under  nerve  blocking  anesthesia, 
have  been  placed  upon  a  practical  basis.  If  a  complete  unilateral  resection  is  to 
be  performed,  which  includes  the  floor  of  the  orbit,  it  is  necessary,  in  addition 
to  blocking  the  second  division  ol'  the  fifth  nerve  to  make  the  orbital  injection. 
(See  page  372  for  technic.)  However,  if  only  a  partial  resection  is  to  be  done, 
which  will  not  include  the  floor  of  the  orbit,  then  it  is  not  essential  to  make  the 
outer  orbital  injection,  as  the  blocking  of  the  other  nerve  branches,  previously 
outlined  and  numbered  from  1  to  6,  is  all  that  is  necessary.  Instead  of  making 
the  terminal  injections  pi'i-viously  described  under  No.  3,  the  third  division  of 
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the  fifth  nerve  may  be  blocked,  or  the  inferior  dento-lingual,  at  a  point  one 
centimeter  above  the  occlusal  plane  of  the  lower  teeth. 

LOCAL  ANESTHESIA  FOR  SURGICAL  OPERATIONS  UPON  THE 

LOWER  JAW 

Almost  any  operation  may  be  performed  on  the  mandible  or  soft  tissues 
of  the  lower  jaw  under  local  anesthesia,  if  the  proper  technic  has  been  em- 
ployed in  blocking  the  nerve  supply.  The  author  has  performed  a  number  of 
operations  involving  considerable  bone,  and  soft  parts  located  in  this  region, 
under  block  anesthesia  and  the  results  have  been  highly  gratifying.  Opera- 
tions for  alveolar  abscess,  epulis,  necrosis  of  the  jaw,  compound  fractures, 
osteoma,  cysts,  polypi,  ranula,  etc.,  can  in  most  cases  be  successfully  per- 
formed under  block  anesthesia. 

Hertzler  is  quoted  with  reference  to  surgery  of  the  lower  jaw  as  follows: 
"With  care  and  experience  these  operations  become  astonishingly  simple. 
Before  attempting  excision  of  the  jaws,  I  hesitated  lest  the  mental  effect  of 
the  removal  of  the  jaw  would  prove  a  source  of  shock,  and  this  anticipation 
was  not  fulfilled.  Patients  bear  the  saw  without  complaint  and  speak  as 
calmly  with  the  tongue  rolling  out  of  the  wound  as  though  they  were  not 
being  subjected  to  any  unusual  experience." 

The  tissues  comprising  the  floor  of  the  mouth  and  the  mandible  obtain 
their  nerve  supply  from  the  third  or  mandibular  division  of  the  fifth  nerve. 
If  the  operation  does  not  involve  the  ascending  ramus  and  is  located  on  one 
side,  as,  for  example,  wdthin  the  region  of  the  lower  molars  and  bicuspid 
teeth,  the  lingual  and  inferior  dental  nerves  are  blocked.  However,  if  the 
operation  is  unilateral  and  involves  the  ascending  ramus,  condyle,  and  coro- 
noid  process  of  the  mandible,  and  other  tissues,  then  it  becomes  necessary  to 
block  the  third  division  of  the  fifth  nerve  at  the  foramen  ovale.  (See  page 
525  for  technic.)  If  the  operation  involves  the  tissues  comprising  the  floor 
of  the  mouth,  or  the  bone  comprising  the  mandible  anterior  to  the  rami,  then 
the  right  and  left  inferior  dento-lingual  injections  are  made.  On  the  other 
hand,  if  the  operation  extends  to  the  distal  of  the  teeth,  that  is,  involving  the 
two  rami  and  other  tissues  in  that  region,  it  is  necessary  to  block  the  right  and 
left  mandibular  divisions  of  the  fifth  nerve.  (See  technic  page  525.)  When 
the  operation  involves  the  tissues  located  intraorally,  the  previously  mentioned 
injections  are  sufficient  in  most  cases.  However,  if  the  operation  involves 
the  skin  and  muscle  tissue,  if  the  incisions  are  made  from  without,  it  be- 
comes necessary  to  block  the  nerve  branches  arising  from  the  cervical 
plexus.  (Fig.  408  shows  that  several  terminal  injections  have  been  made 
along  the  lower  margin  of  the  mandible.)  These  terminal  injections  b.v  the 
circular  method,  combined  with  the  blocking  of  the  lingual  and  inferior  dental 
nerves,  or  the  blocking  of  the  third  division  of  the  fifth  nerve,  are  sufficient 
for  reducing  a  fracture  or  the  performance  of  other  surgical  operations,  in  the 
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region  of  the  mandible.  The  terminal  injections  will  anesthetize  the  peripheral 
branches  of  the  cervical  plexus.  Not  only  do  the  terminal  injections  block 
the  nerves  which  enter  the  operative  field,  but  the  infiltration  of  the  skin, 
muscle  and  connective  tissue  produces  ischemia,  thereby  lessening  the  amount 
of  hemorrhage.  Under  general  anesthesia  operations  of  the  major  type  which 
involve  the  upper  and  lower  jaws,  gum  tissue,  teeth,  and  other  structures  are 
very  difficult  to  perform  under  the  most  favorable  circumstances.  Two  of  the 
greatest  obstacles  the  oral  surgeon  has  to  encounter  are  the  interference  of  the 
mask,  and  to  prevent  blood  from  passing  into  the  throat  and  trachea. 

Another  disadvantage  of  general  anesthesia  for  operations  of  the  major 
type  in  this  locality  is  the  possibility  of  postoperative  complications,  espe- 
cially pneumonia.  During  the  world  war  block  anesthesia  on  extremely  mu- 
tilated jaw  and  throat  cases  saved  the  lives  of  many  who  no  doubt  would  have 
died  from  postoperative  i3neumonia  following  a  general  anesthetic. 

The  disadvantages  of  local  anesthesia  for  operations  of  major  type,  such 
as  resection  of  the  upper  or  lower  jaw,  or  for  carcinoma  of  the  tongue,  are : 

1.  The  patient's  knowledge  of  what  is  taking  place,  and  upon  some  pa- 
tients it  Avould  be  utterly  impossible  or  impracticable  to  employ  local  anes- 
thesia. 

2.  In  some  instances  it  may  be  impossible  to  block  the  operative  area,  with- 
out injecting  a  large  quantity  of  the  anesthetizing  solution. 

The  writer  desires  to  again  place  emphasis  upon  the  necessity  of  the 
anesthetist  or  oral  surgeon  carefully  selecting  his  anesthetic,  and  he  must  not 
be  too  hasty  in  favoring  local  anesthesia  over  general  anesthesia,  or  vice 
versa.  Both  methods  have  their  indications  and  contraindications,  and  when 
both  are  fully  understood  a  greater  service  can  be  rendered  than  when  only 
one  method  is  employed. 

LOCAL  ANESTHESIA  FOR  MINOR  OPERATIONS  IN  THE  SOFT  TIS- 
SUES FORMING  THE  FLOOR  OF  THE  MOUTH 

Local  anesthesia  can  l)e  utilized  to  advantage  for  operations  in  the 
floor  of  the  mouth,  such  as  for  the.  removal  of  a  benign  tumor,  ranula,  drain- 
ing an  alveolar  a])scess,  removal  of  necrosed  bone,  etc.  In  some  cases  the 
area  can  be  blocked  by  surrounding  the  part  with  a  local  anesthetic.  In  case 
the  terminal  method  of  anesthesia  is  employed,  insert  the  needle  into  the 
mucous  membrane  at  a  point  distant  from  the  pathological  tissue,  and  inject 
the  solution.  This  is  repeated  a  number  of  times  until  the  solution  has  been 
deposited  around  the  entire  area.  (See  circular  or  regional  method,  pages  648, 
673,  and  674.)  After  the  solution  has  been  injected  in  a  circular  fashion, 
use  a  long  fine  needle  and  insert  it  beneath  the  pathological  area  in  three 
places  and  inject  a  r|uanfity  of  tlic  solution.     fSee  Fig.  473.)     In  addition  to 
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the  terminal  injections,  it  is  necessary  to  block  the  lingual  nerve.  If  there 
should  be  pus  in  the  tissue  of  the  oral  cavity,  it  is  not  advisable  to  make  the 
intraoral  injections,  and  the  extraoral  method  should  be  employed.  The 
lingual  nerve  can  be  blocked  according  to  the  method  of  Thoma,  by  inserting 
the  needle  to  the  lingual  of  the  angle  of  the  ramus,  directing  it  upward  and 
slightly  anteriorly  to  a  point  one  centimeter  anterior  to  the  lingula.  (See  Figs. 
411  and  412.)  In  addition  to  the  blocking  of  the  lingual  nerve  by  the  extraoral 
method,  several  terminal  extraoral  injections  are  made  by  inserting  the 
needle  lingually  to  the  border  of  the  body  of  the  mandible  and  extending  it 
upward  along  the  lingual  periosteum  covering  the  bone.  For  example,  if  the 
operation  involves  the  floor  of  the  mouth,  covering  an  area  extending  from 
the  first  bicuspid  to  the  second  molar  in  the"  lower  jaw,  then  the  needle  would 
be  inserted  at  the  lower  inner  border  of  the  body  of  the  mandible  distal 
to  the  second  molar,  where  at  least  two  mils  of  a  two  per  cent  solution  are 
injected.  The  needle  is  now  withdrawn  partially,  but  without  taking  it  out 
of  the  tissue  it  is  directed  anteriorly  and  forced  upward  along  the  lingual 
periosteum  lingual  to  the  position  occupied  by  the  second  bicuspid,  where 
two  more  mils  of  the  solution  are  injected.  The  needle  is  again  withdrawn,  but 
without  taking  it  out  of  the  tissue,  its  direction  is  changed  and  forced  upward 
along  the  lingual  periosteum  lingual  to  the  position  occupied  by  the  first  bi- 
cuspid, where  two  mils  of  the  solution  are  injected.  Following  this  technic 
the  solution  has  been  distributed  along  an  area  extending  from  the  mesial 
surface  of  the  first  bicuspid  to  the  distal  surface  of  the  second  molar,  with 
only  one  puncture  of  the  skin.  If  a  large  benign  tumor  or  cyst  is  located 
in  the  anterior  part  of  the  floor  of  the  mouth  near  the  side  of  the  frenum  of 
the  tongue,  the  lingual  nerves  are  blocked  on  both  sides  at  a  point  one  centi- 
meter above  the  occlusal  plane  of  the  lower  teeth,  and  in  addition  the  needle 
is  inserted  in  the  skin  to  the  lingual  of  the  inferior  border  of  the  mandible 
near  the  symphysis.  The  needle  is  inserted  directly  upward  and  in  contact 
with  the  periosteum  in  the  region  of  the  genial  tubercles,  and  when  it  reaches 
a  point  just  beneath  the  involved  tissue,  two  mils  of  the  solution  are  injected. 
The  needle  is  now  retracted  without  being  taken  out  of  the  tissue,  its  direction 
is  changed,  diverting  it  laterally  to  a  region  lingual  to'  the  cuspid  tooth. 
Two  more  mils  are  injected.  Again  the  needle  is  retracted  without  taking 
it  out  of  the  tissue,  and  a  like  injection  is  made  on  the  opposite  side.  In 
all,  six  mils  of  the  solution  have  been  injected,  and  only  one  puncture  of 
the  skin  has  been  made.  In  addition  to  the  six  mils  which  have  been  injected 
for  the  terminal  injection,  the  tAvo  lingual  nerves  have  been  blocked,  each 
requiring  two  mils  of  the  solution;  therefore,  the  total  amount  of  solution 
injected  is  ten  mils. 
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BLOCK  ANESTHESIA  FOR  OPERATIONS  UPON  THE  TONGUE 

Operations  upon  the  tongue  may  be  performed  under  block  anesthesia  in 
which  a  limited  amount  of  tissue  is  involved.  The  anterior  two-thirds  of  the 
tongue  can  be  quickly  anesthetized  by  making  a  block  injection  into  the 
lingual  nerves  described  on  page  570.  If  there  is  any  reason  why  the  lingual 
nerves  should  not  be  blocked  at  a  point  one  centimeter  above  the  occlusal 
plane  of  the  lower  teeth,  they  can  be  easily  blocked  lingually  to  the  alveolar 
plate  covering  the  lower  third  molar.  At  this  point  the  nerve  is  near  the 
periosteum;  if  one  projects  a  line  from  the  buccal  surface  of  the  lower  third 
molar  to  the  angle  of  the  inferior  maxillary  bone,  the  lingual  nerve  crosses  this 
line  at  a  point  one  centimeter  below  the  lingual  surface  of  the  lower  third  molar. 
However,  blocking  the  lingual  nerve  at  this  point  offers  nothing  in  the  way 
of  superiority  over  blocking  the  nerve  at  a  point  one  centimeter  above  the  oc- 
clusal plane  of  the  lower  teeth.  In  case  the  operation  should  only  involve 
the  lateral  half  of  the  tongue,  the  blocking  of  the  lingual  nerve  on  one  side 
will  be  sufficient,  while  if  it  should  involve  both  sides  of  the  tongue,  or  the  tip, 
or  if  the  exact  extent  of  tissue  involved  is  unknown,  it  is  always  advisable 
to  make  a  bilateral  block.  The  lingual  nerve  does  not  supply  all  of  the 
structures  in  the  floor  of  the  mouth,  and  inasmuch  as  this  region  receives 
its  nerve  supply  from  other  nerve  branches,  they  must  be  blocked  separately 
hy  terminal  anesthesia.  The  blocking  of  the  tongue  and  tissues  situated  in  the 
floor  of  the  mouth  is  easily  accomplished  by  injecting  the  lingual  nerve  and  by 
deep  infiltration  injections.  In  case  the  new  growth  is  malignant,  block  anes- 
thesia should  not  be  employed,  but  a  general  anesthetic  used.  Should  malig- 
nancy be  present,  and  the  removal  of  the  submaxillary  glands  be  necessary,  it 
may  be  very  difficult  to  obtain  anesthesia  of  the  deeper  structures.  However, 
as  previously  stated,  localized  pathological  growths  situated  in  the  floor  of 
the  mouth  or  on  the  anterior  two-thirds  of  the  tongue  may  be  operated  upon 
under  block  anesthesia.  If  the  pathological  area  involves  the  deeper  tissues 
in  the  floor  of  the  mouth,  it  is  necessary  to  block  the  cervical  branches  by 
circular  infiltration,  which  is  described  elsewhere  in  this  text. 

Bloodgood's  technic  and  treatment  of  malignant  tumors  of  the  tongue 
is  no  doubt  superior  to  other  methods.  He  advises  blocking  the  tissues  of 
the  neck  for  the  removal  of  the  submaxillary  glands  prior  to  the  removal 
of  the  tumor  in  the  region  of  the  tongue.  For  the  second  operation,  the  nerve 
supply  of  the  tongue  and  floor  of  the  mouth  is  completely  blocked.  The  ad- 
vantage of  performing  two  operations  is  that  the  large  wound  which  is  made 
in  the  neck  for  the  purpose  of  removing  the  glands  is  protected  from  the 
secretions  in  the  mouth.  The  first  wound  is  allowed  to  heal  before  the  second 
operation.  If  the  removal  of  the  glands  and  the  tumor  situated  in  the  region 
of  the  tongue  is  to  be  accomplished  by  two  operations,  block  anesthesia  may  be 
employed  to  admirable  advantage,  but  should  not  be  used  if  both  are  to  be  re- 
moved at  one  operation.    In  case  the  tumor  is  located  near  the  median  line  or  on 
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both  sides  of  the  median  line  in  the  tloor  of  the  mouth,  undoubtedly  metastases 
may  have  taken  place  on  both  sides  of  the  neck,  and  if  such  is  the  case,  a 
neck  dissection  must  be  made  on  both  the  right  and  left  sides.  If  this  is  true, 
the  anesthetic  solution  is  injected  from  one  sternomastoid  muscle  to  the 
other,  on  a  line  just  below  the  edge  of  the  jaw.  (See  Fig.  535.)  Such  an- 
esthesia will  enable  the  operator  to  remove  the  upper  lymph  nodes  on  both 
the  right  and  left  sides,  and  after  this  primary  operation  and  tissue  healing 
is  complete,  the  tumor,  which  is  located  in  the  region  of  the  tongue  or  tloor 
of  the  mouth,  can  be  removed.  It  is  preferable  in  these  cases  to  employ  the 
cautery  knife. 

The  Base  of  the  Tongue. — If  the  base  of  the  tongue  is  involved  in 
the  operation,  additional  nerves  must  be  blocked.  The  base  of  the  tongue 
is  supplied  by  the  superior  laryngeal  and  glosso-pharyngeal  branches. 
The  superior  laryngeal  right  and  left  branches  are  blocked  by  injecting  the 
solution  into  the  thyrohyoid  membrane.  This  nerve  passes  through  the  thyro- 
hyoid membrane,  which  is  located  one-half  centimeter  inferior  to  the  poste- 
rior extremity  of  the  hyoid  bone. 

Blocking  the  Superior  Laryngeal  Nerve. — The  technic  for  blocking  the 
superior  laryngeal  nerve  is  to  first  place  the  patient  on  his  back.  Bring  pres- 
sure upon  the  hyoid  bone  on  opposite  side  from  that  of  the  injection,  which 
makes  it  more  prominent  on  the  side  of  injection.  After  this  has  been  ac- 
complished, place  the  index  finger  on  the  greater  cornu  and  force  inward  and 
downward  to  a  point  one  centimeter  inferior  and  anterior  to  the  greater  cornu. 
The  amount  of  solution  injected  is  from  three  to  four  mils  of  a  one  per  cent. 
In  most  cases  anesthesia  is  secured  in  from  ten  to  fifteen  minutes,  and  if  the 
technic  has  been  correctly  followed,  anesthesia  will  be  sufficient  for  operations 
which  involve  the  vocal  cords. 

Blocking  the  Glosso-pharyngeal  Nerve. — The  glosso-pharyngeal  nerve 
is  blocked  by  injecting  the  solution  into  the  mucous  and  submucous  mem- 
branes located  anterior  and  inferior  to  the  tonsil,  and  in  addition  a  deep 
injection  is  made  to  block  the  glosso-pharyngeal  branches  in  the  region 
of  the  base  of  the  tongue  on  each  side.  The  index  finger  is  placed  in  the 
floor  of  the  mouth,  which  greatly  assists  in  determining  the  direction  of  the 
needle.  The  needle  employed  is  60  mm.  in  length  and  is  guided  into  the  root 
of  the  tongue  on  each  side  where  three  mils  of  solution  are  slowly  injected. 


CHAPTER  XXXI 

BLOCK  ANESTHESIA  FOR   OPERATIONS  UPON  THE   SCALP, 
FOREHEAD,  CRANIUM,  AND  FRONTAL  SINUSES 

The  scalp  is  especially  favorable  for  operations  under  local  anesthesia  be- 
cause the  nerves  supplying  these  structures  have  a  constant  location  and  are 
easily  accessible.  The  scalp  and  its  underlying  fascia,  as  well  as  the  perios- 
teum covering  the  bone,  receive  their  entire  sensory  nerve  supply  from 
branches  from  beloAv,  and  as  this  is  the  case,  it  is  not  difficult  to  block  various 
areas  for  scalp  operations.  The  nerves  supplying  the  scalp  run  for  a  consid- 
erable distance  beneath  the  skin,  and  after  traversing  the  skin  parallel  to 
the  surface  for  a  considerable  distance  penetrate  the  deep  fascia,  and  small 
branches  enter  the  bones  of  the  skull  to  supply  the  bone  and  the  periosteum. 
The  reader  is  referred  to  Figs.  56  and  121  which  will  illustrate  the  direction  of 
the  various  nerve  branches  supplying  the  scalp.  It  will  be  noticed  that  the 
point  of  exit  of  the  various  nerve  branches  to  the  scalp  can  be  easily  reached 
by  the  needle,  so  that  a  circumscribed  area  can  be  blocked.  In  most  cases 
the  solution  is  injected  at  right  angles  to  the  direction  of  the  nerve  branch, 
unless  the  operator  is  an  expert  in  anatomy  and  knows  exactly  where  to 
insert  the  needle  in  order  to  inject  the  solution  near  the  nerve  branch 
itself.  The  method  of  blocking  the  scalp  depends  upon  the  nature  of  the 
operation.  If  it  is  an  ordinary  scalp  wound,  it  can  be  anesthetized  by  em- 
ploying the  circular  or  regional  method  as  described  on  pages  673  and 
674.  In  addition  to  ordinary  scalp  wounds,  such  pathologic  conditions  as 
sebaceous  cysts,  angioma,  papillomas,  wens,  dermoids,  endotheliomas,  and 
other  growths  can  be  removed  by  blocking  a  circumscribed  area  by  the  cir- 
cular or  regional  method.  If  the  operation  is  to  be  an  extensive  one  upon  the 
scalp  and  other  tissues  of  the  cranium,  it  is  much  better  to  block  the  nerves 
and  their  branches  as  they  enter  the  cranial  field  by  the  deep  block  method. 
The  operator  must  remember  that  certain  areas  of  the  scalp  are  supplied  by 
the  overlapping  of  two  or  more  nerve  branches,  and  the  blocking  of  the 
main  branch  may  not  render  the  part  insensitive  to  pain  without  anesthetizing 
other  overlapping  branches.  Therefore,  it  is  necessary  to  anesthetize  all  branches 
entering  the  operative  area,  and  this  is  done  in  one  of  two  ways.  First,  by  the 
nerve  blocking,  that  is,  blocking  the  nerve  as  it  enters  the  cranial  field; 
second,  by  the  circular  or  regional  method.  In  most  cases  it  is  far  better 
to  block  the  different  nerve  branches  before  they  enter  the  area  of  operation 
than  it  is  to  Idock  tlicni  l)y  IIk-  r.'wcwlnv  or  regional  nidliod.  The  operator  who 
is  just  taking  up  1his  foi'ni  of  ancslhesia  and  is  nol  well  versed  in  neural  anat- 
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oniy,  will  find  the  circular  or  regional  method  much  easier,  and  far  better  re- 
sults will  be  obtained  than  the  blocking  of  the  individual  nerve  branches 
before  tliej^  enter  the  operative  area.  In  other  words,  the  circular  method 
anesthetizes  only  the  terminal  branches  just  before  they  enter  the  operative  field, 
and  there  is  less  liability  of  failure.  The  experienced  operator  can  distin- 
guish between  the  pain  caused  b}'^  the  terminal  branches  and  that  from  inade- 
quate blocking  of  the  large  branches. 

PREPARATION  OF  THE  FIELD  FOR  OPERATION  AND  SURGICAL 
TECHNIC  FOR  SCALP  WOUNDS 

Scalp  wounds  bleed  profusely  because  this  field  is  very  vascular,  and  the 
first  step  should  be  to  arrest  the  hemorrhage.  A  flap  of  scalp  with  only  a 
small  pedicle  may  not  slough  if  the  blood  supply  is  not  arrested ;  therefore, 
when  employing  local  anesthesia  the  infiltrating  of  the  pedicle  with  a  solu- 
tion which  contains  a  large  percentage  of  suprarenin  should  be  avoided,  as 
it  will  interfere  with  the  blood  supply  for  a  considerable  length  of  time. 
The  solution  should  be  injected  quite  a  distance  from  the  fiap  to  eliminate 
possible  difficulties.  The  preparation  of  the  scalp  should  alwaj^s  be  care- 
fully carried  out,  which  is  accomplished  by,  first,  shaving  the  part;  al- 
w^ays  shave  it  away  from  the  wound,  cleaning  the  tissue  with  benzin,  then  dry 
the  surface  and  apply  tincture  of  iodin.  If  soap  and  water  are  used,  the 
operator  should  be  very  careful  to  see  that  all  traces  of  soap  are  completely 
removed  before  applying  the  iodin,  as  soap  and  iodin  are  incompatible. 

The  next  step  is  to  tie  off  the  arteries  Avhich  may  have  been  severed,  in 
order  to  arrest  the  hemorrhage.  If  the  bleeding  vessels  are  small,  usually  com- 
pression is  sufficient. 

The  rules  for  wound  healing  which  are  somewhat  out  of  place  here,  may 
be  briefly  stated,  as  follows :  First,  complete  asepsis ;  second,  absolute  hemo- 
stasis;  third,  accurate  coaptation  of  the  edges  of  the  wound;  fourth,  physiologic 
rest,  that  is,  immobilization  of  the  parts. 

Technic  of  Injection. — If  the  circular  or  regional  method  is  employed,  the 
solution  is  injected  around  the  operative  field  by  first  inserting  the  needle 
beneath  the  skin  surface,  and  injecting  the  solution  slowly  until  a  wheal  has 
been  produced.  The  needle  is  now  withdrawn  and  inserted  a  second  time 
within  the  margin  of  anesthesia  which  is  indicated  by  the  first  wheal.  The 
reader  is  referred  to  page  673  for  the  technic  of  regional  or  circular  anesthesia. 

LOCAL  ANESTHESIA  FOR  OPERATIONS  UPON  THE  CRANIUM,  DURA 

MATER  AND  BRAIN 

It  is  not  difficult  to  produce  anesthesia  of  the  entire  scalp  by  blocking 
the  occipital  nerve  posteriorly,  the  supraorbital  nerves  anteriorly,  and  supra- 
trochlear, and  the  temporal  nerves  laterally.  The  temporal  nerves  are  blocked 
by  injecting  just  above  the  zygoma  and  distributing  the  solution  from  the  ex- 
ternal angular  process  of  the  frontal  bone  to  the  ear.    The  needle  should  pene- 
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trate  the  skin  and  pass  beneath  the  temporal  fascia.  The  supraorbital  an^l 
supratrochlear  nerves  are  blocked  as  they  pass  over  the  supraorbital  ridge. 
(See  Figs.  526,  527,  and  528.)  The  occipital  nerves  are  blocked  as  they  pass  from 
the  deeper  tissues.  (See  Figs.  523  and  524.)  If  the  above  nerves  are  blocked 
on  one  side  only,  anesthesia  will  be  secured  to  a  point  near  the  sagittal  suture, 
where  the  nerves  of  the  same  name  from  the  opposite  side  overlap  the  nerves 
which  have  been  injected.  This  method  is  of  great  value  if  the  operation  ex- 
tends over  a  considerable  area.  As  will  be  seen,  the  scalp  on  one  side  is  anes- 
thetized. If  the  operation  is  of  a  minor  character,  or,  in  other  words,  if 
it  does  not  involve  an  extended  area,  the  terminal  method  of  anesthesia  pro- 
duces gratifying  results  in  most  cases.  Either  the  terminal  or  nerve  blocking 
methods,  if  carried  out  properly,  will  suffice  for  operations  upon  the  soft 
parts  as  well  as  the  trephining  of  the  skull,  such  as  those  involving  the  dura  mater 
and  brain.  If  deep  nerve  blocking  is  not  employed,  the  operative  field  must 
be  completely  surrounded  with  the  local  anesthetic  solution  by  the  circular  in- 
filtration method  to  insure  anesthesia.  After  the  injections  have  been  made 
encircling  the  area  of  operation,  the  needle  should  pass  through  the  scalp 
and  should  strike  the  skull;  then  the  needle  is  held  parallel  to  the  outer  sur- 
face of  the  bone,  and  one-half  mil  of  solution  is  injected.  The  needle  is  now 
advanced  beneath  the  periosteum  and  one-half  mil  is  injected.  For  trephining 
the  solution  should  be  injected  in  the  scalp  and  beneath  the  periosteum  cov- 
ering the  bones  of  the  skull  in  the  region  of  operation.  The  operator  should 
mark  out  the  direction  of  the  needle  so  that  no  area  will  be  missed  in  injecting. 
If  the  operation  is  for  the  trephining  of  bone  and  exposure  of  the  brain  for 
a  brain  operation,  the  area  should  be  prepared  as  given  on  page  737  for  opera- 
tions upon  the  scalp. 

The  employment  of  local  anesthesia  for  operations  requiring  the  entering 
of  the  skull  and  exposure  of  the  brain  is  a  matter  of  personal  equation  with 
the  operator.  No  set  rule  can  be  followed  to  employ  or  not  to  employ  local 
anesthesia  in  certain  cases.  We  know  it  would  be  impossible  to  use  local  anes- 
thesia in  a  certain  class  of  patients,  such  as  the  highly  nervous  or  neurotic 
individual,  for  if  the  operation  is  of  such  extent  as  to  require  extensive  mallet- 
ing  and  chiseling,  the  psychic  effect  might  do  more  harm  than  a  general  anes- 
thetic. On  the  other  hand,  if  the  patient's  physical  condition  is  normal  and  his 
mental  condition  will  permit  it,  or,  in  other  words,  if  you  can  obtain  his  confi- 
dence and  think  you  can  maintain  it  throughout  the  operation,  local  anesthesia 
can  be  used  for  many  injuries  of  the  bone ;  it  makes  no  difference  whether 
it  requires  the  employment  of  tlic  trephine,  drill,  or  chisel. 

Many  times  it  is  essential  to  use  local  anesthesia  for  operations  upon  the 
cranium  which  may  have  been  the  result  of  some  severe  accident.  In  such 
cases  the  cranium  may  not  only  be  involved  but  the  throat,  jaw,  mouth,  phar- 
ynx, or  some  other  important  division  of  anatomy,  and  in  such  instances  it 
will  be  found  that  local  anesthesia  is  highly  important  from  the  fact  that  it 
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may  guard  against  llie  great  danger  of  pneiiinoiiia  wliieh  may  follow  a  gen- 
eral anesthetic. 

If  the  injections  are  made  properly,  in  most  eases  the  dura  mater  is  com- 
pletely blocked.  It  has  been  pi-oved  by  many  observers  on  conscious,  living 
subjects  that  the  surface  of  the  brain  is  insensitive. 

In  summing  up  the  value  of  nerve  blocking  and  circular  terminal  anesthe- 
sia for  trephining  and  brain  operations,  it  can  be  said  that  with  a  large  num- 
ber of  these  operations  local  anesthesia  can  be  used  Avith  satisfaction  to  both 
operator  and  patient,  and  the  outcome  of  the  case  be  highly  gratifying. 

The  opening  of  the  skull,  when  the  patient  is  conscious,  will  probably 
never  become  a  very  popular  procedure,  for  not  many  patients  will  submit 
to  the  operation  and  allow  their  skulls  to  be  opened  and  chiseled  when  they 
are  perfectly  conscious.  How^ever,  their  phj-sical  condition  may  contrain- 
dicate  general  anesthesia,  and  local  anesthesia  might  prove  to  be  the  method  of 
safety. 

BLOCKING   THE   LARGE   NERVE   BRANCHES   WHICH   SUPPLY   THE 

SCALP  AND  FOREHEAD 

The  operator  must  remember  that  several  different  nerve  branches  sup- 
ply the  scalp,  and  that  a  number  of  nerves  overlap  its  borders.  These  must  be 
blocked  if  the  operation  is  to  be  an  extensive  one.  Because  of  the  free  over- 
lapping of  the  various  nerve  branches,  it  becomes  necessary  to  block  all  the 
overlapping  branches  which  supply  the  operative  area.  The  operator  must 
always  bear  in  mind  that  a  few  terminal  nerve  branches  enter  the  border 
of  the  scalp  and  supply  the  part,  in  addition  to  the  regular  main  nerve  trunks. 

The  blocking  of  the  several  nerves  which  supply  the  scalp  will  now  be 
discussed. 

BLOCKING  THE  SMALL  OCCIPITAL  NERVE 

Topography  of  Anatomy. — This  nerve  varies  somewhat  in  size.  The  author 
has  two  wet  anatomic  specimens  showing  this  branch  fully  exposed,  in 
one  of  which  it  is  fully  twice  as  large  as  in  the  other.  Cunningham  states 
that  the  nerve  may  be  double.  The  nerve  arises  from  the  cervical  plexus,  hav- 
ing its  origin  from  the  second  and  third  cervical  nerves,  in  most  cases  beneath 
the  sternocleidomastoid  muscle.  (See  Figs.  43,  60,  121.)  It  extends  poste- 
riorly and  superiorly  for  a  short  distance  along  the  posterior  border  of  this 
muscle,  then  passing  to  the  superficial  surface,  it  enters  the  deep  fascia  and 
into  the  posterior  triangle  of  the  neck  where  it  divides  into  the  auricular,  occi- 
pital and  mastoid  branches,  also  giving  off  many  cervical  branches  to  the 
neck.  (See  Figs.  56  and  121.)  The  occipital  and  mastoid  branches  give  sen- 
sory nerve  supply  to  the  scalp,  while  the  auricular  branch  suj)plies  the  skin 
of  the  auricle  on  the  cranial  surface.  The  nerve,  as  it  courses  upward  and 
backAvard,  is  under  cover  of  the  posterior  border  of  the  sternocleidomastoid 
muscle,  and  enters  the  scalp  just  posterior  to  the  border  of  the  mastoid  proc- 
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ess.    This  nerve  branch  anastomoses  freely  with  the  great  auricular  and  great 
occipital  nerves. 

Technic  of  Injection. — The  nerve  is  easily  blocked  by  injecting  the  solu- 
tion along  the  posterior  border  of  the  sternocleidomastoid  muscle.  The  nee- 
dles employed  are  No.  7  and  No.  4.  After  making  the  preliminary  injection  in 
the  skin,  needle  No.  4,  25  gauge,  and  30  millimeters  in  length,  is  inserted 
into  the  anesthetized  skin  directly  over  the  posterior  border  of  the  muscle  and 
on  a  line  drawn  posterior  from  the  angle  of  the  jaw.  Or,  it  can  be  blocked 
by  inserting  the  needle  directly  behind  the  posterior  border  of  the  mastoid 


Fig.    523. — Location   for   blocking  the   lesser  occipital   nerve. 

process  of  the  temporal  bone.     (See  Figs.  56  and  523.)     The  amount  of  solu- 
tion required  is  two  mils. 


BLOCKING  THE  GREAT  OCCIPITAL  NERVE 

TopogTaphy  of  Anatomy. — This  nerve  is  the  medial  branch  from  the  poste- 
rior division  of  the  second  cervical  ner^^e.  (See  Figs.  43  and  121.)  It  pierces 
the  upper  part  of  the  trapezius  muscle,  also  the  deep  fascia  of  the  back  of 
the  neck.  It  enters  the  scalp  on  its  posterior  surface,  covering  the  posterior 
aspect  of  the  parietal  bone  and  the  occipital  bone.  This  is  the  largest  cuta- 
neous nerve  supplying  the  posterior  part  of  the  scalp.    After  the  nerve  passes 
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through  the  triangular  space,  Avhich  is  bounded  by  the  rectus  capitus  posticus 
major,  the  inferior  and  superior  oblique  muscles,  it  pierces  the  former  muscle, 
and  ascends  under  cover  of  the  trapezius  muscle  at  a  point  midway  between 
the  mastoid  process  and  the  external  occipital  protuberance.  (See  Fig.  56.) 
When  it  reaches  a  point  near  the  superior  curved  line  of  the  occipital  bone,  it 
enters  the  trapezius  muscle  passing  exteriorly  to  it,  and  divides  into  numer- 
ous branches  Avhich  supply  the  scalp  in  the  occipital  region. 

This  region  is  not  only  supplied  by  the  great  occipital  nerve,  but  also 
by  small  branches  from  the  small  occipital  nerve  from  the  first  cervical  nerve. 


Fig.    524. — Location    for   blocking    the    greater    occipital    nerve. 


Technic  of  Injection. — The  great  occipital  nerve  is  blocked  on  a  line  just 
beneath  the  inferior  margin  of  the  superior  curved  line  of  the  occipital  bone  at 
a  point  three  centimeters  lateral  to  the  external  occipital  protuberance.  (See  Figs. 
56  and  524.)  The  amount  of  solution  used  for  this  injection  is  three  mils,  and 
the  needles  employed  are  Nos.  4  and  7.  The  operator  must  remember  that 
other  terminal  branches  enter  the  area  which  is  being  blocked,  and  that  the 
blocking  of  the  great  occipital  nerve  may  not  be  sufficient  to  operate  without 
inflicting  pain  on  the  patient,  and  if  the  operator  finds  that  sensation  remains, 
a  transverse  line  of  anesthesia  must  be  produced  along  the  lower  border  of 
the  superior  curved  line. 
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BLOCKING  THE  AURICULO-TEMPORAL  NERVE 

Topography  of  Anatomy. — This  large  nerve  arises  by  two  roots  from 
the  third  or  mandibular  division  of  the  fifth  cranial  nerve.  (See  Figs.  40,  48, 
and  96.)  (See  Chapter  VII  for  description.)  Both  roots  are  sensory  and 
communicate  with  the  otic  ganglion  which  connects  it  with  the  glosso-phar- 
3'ngeal  nerve.  After  this  nerve  is  given  off  from  the  posterior  division  of 
the  mandibular  nerve,  its  course  is  posteriorly  and  outward  and  is  situated 
under  cover  of  the  external  pterygoid  muscle.  It  passes  betw^een  the  condyle 
of  the  inferior  maxillary  bone  and  the  sphenomandibular  ligament,  passing 


Location   for   blocking   the   auriculotemporal    nerve. 


through  the  parotid  gland  over  the  root  of  the  zygoma,  and  courses  superiorly  to 
the  temple,  accompanied  by  the  superficial  temporal  artery.  (See  Figs.  95 
and  96.)  It  divides  into  several  branches,  but  the  two  largest  are  the  auricular 
and  temporal  which  supply  the  lateral  surface  of  the  head,  that  is,  the  tem- 
ple and  scalp  with  sensation.  The  terminal  branches  of  this  nerve  reach  a 
point  near  the  vertex  of  the  skull. 

Technic  of  Injection. — Tlie  fiiii'iciilo-icinpofal  nerve  is  blocked  by  in- 
jecting the  soJutio)!  under  the  skin  at  the  upper  surface  of  the  zygoma 
at  a  point  one-half  centimeter  posterior  to  the  temporal  artery.  The  needle 
should  penetrate  the  sk'in  and  subcutaneous  lissiu;  to  a  depth  of  one-half  to 
one  centimeter.     The  nerve  is  located  posterior  to  the  root  of  the  zygoma. 
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Two  mils  of  a  2  per  cent  solution  are  injected  with  needles  Nos.  4  and  7. 
(See  Figs.  56,  95,  and  525.) 

BLOCKING  THE  FRONTAL  NERVE 

Topography  of  Anatomy. — The  frontal  nerve  is  a  continuation  of  the 
first  or  ophthalmic  division  of  the  fifth  nerve.  It  enters  the  orbit  after 
passing  through  the  superior'  orbital  fissure  and  is  located  in  the  roof  of 
the  orbit,  being  situated  above  the  orbital  muscles.  (See  Figs.  51  and  60.) 
It  courses  anteriorly  in  the  roof  of  the  orbit  above  the  levator  palpebrge 
superioris  muscle,  and  in  most  cases  the  nerve  is  in  contact  with  the  peri- 
osteum covering  the  roof  of  the  orbital  cavity.  At  a  point  about  midway 
between  the  anterior  and  posterior  parts  of  the  orbit  it  divides  into  the  supra- 
trochlear and  supraorbital  branches.  (See  technic  below  for  blocking  the 
supraorbital  nerve.) 

BLOCKING  THE  SUPRAORBITAL  NERVE 

Topography  of  Anatomy. — This  nerve  courses  anteriorly  along  the  peri- 
osteum covering  the  roof  of  the  orbit  until  it  reaches  the  supraorbital  foramen 
or  notch,  where  it  passes  out  and  then  courses  upward  over  the  forehead. 
(See  Figs.  35,  56,  and  60.)  Its  branches  supply  the  skin,  subcutaneous  tissue, 
muscles,  and  periosteum  in  that  region.     It  divides  into: 

1.  The  frontal  branches  which  supply  the  scalp  and  forehead,  and  pass  as 
far  distally  as  the  vertex.     (See  Fig.  56.) 

2.  Branches  which  supply  the  upper  eyelid. 

3.  Branches  which  supply  the  mucous  membrane  and  bone  of  frontal 
sinus. 

Technic  of  Injection. — This  nerve  may  be  blocked  by  using  either  the 
inner  or  outer  orbital  injections.  If  these  injections  are  employed,  not  only 
will  the  supraorbital  nerve  be  blocked,  but  the  supratrochlear,  because  the 
solution  is  deposited  far  enough  posteriorly  in  the  roof  of  the  orbit  to  block 
the  frontal  nerve  before  it  divides  into  the  supraorbital  and  supratrochlear 
divisions.  (See  Figs.  40  and  60.)  In  case  the  supraorbital  nerve  is  de- 
sired to  be  blocked  independently  of  other  branches,  the  technic  is  as  follows : 

Locate  the  supraorbital  notch  or  foramen  with  the  index  finger.  It  is 
situated  in  the  supraorbital  margin  of  the  frontal  bone  to  the  lateral  of  the 
medial  angular  process.  It  is  also  located  at  the  junction  of  the  second  and 
third  fifths  of  the  supraorbital  margin.  (See  Figs.  32  and  35.)  The  needles 
employed  for  making  this  injection  are  Nos.  4  and  7.  (See  Fig.  177.)  After 
making  the  preliminary  injection  of  one-half  mil  with  needle  No.  7,  needle 
No.  4  is  inserted  into  the  skin  directly  over  the  supraorbital  nerve  as  it  makes 
its  exit  through  the  supraorbital  notch  or  foramen.     AVhen  the  solution  is 
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injected,  the  point  of  the  needle  should  be  in  contact  with  the  periosteum 
in  this  immediate  region.  Two  mils  of  the  solution  will  give  profound  anes- 
thesia in  three  or  four  minutes  following  the  injection.     (See  Fig.  526.) 

BLOCKING  SUPRATROCHLEAR  NERVES 

TopogTaphy  of  Anatomy. — This  is  a  branch  of  the  frontal  nerve.  It  is 
situated  to  the  medial  of  the  supraorbital  branch.  (See  Pig.  56.)  It  courses 
forward  along  the  periosteum  covering  the  roof  of  the  orbit,  crossing  the  ten- 
don of  the  superior  oblique  muscle,  leaving  the  orbit  to  the  medial  of  the 
supraorbital  notch  or  foramen,  which  gives  exit  to  the  supraorbital  nerve. 


Fig.  526. — Needle  in  position  for  Ijlocking  the  supraorbital  nerve. 

(See  Pigs.  40  and  60.)  After  it  passes  out  of  the  orbital  cavity,  it  bends  over 
the  periosteum  covering  the  supraorbital  margin  of  the  frontal  bone,  and  di- 
vides into  numerous  sensory  branches  which  supply  the  skin  and  other  struc- 
tures in  the  center  of  the  forehead,  medial  aspect  of  the  eye,  and  root  of  the 
nose. 

Technic  of  Injection. — This  nerve  is  blocked  by  inserting  the  needle 
into  the  skin  directly  over  the  sii])rH()rl)ilHl  margin  at  a  point  1  cm.  medial 
to  the  supraorbital  notch  or  foramen.  The  needle  is  forced  into  the  tis- 
sue until  it  strikes  the  periosteum  which  should  be  at  an  approximate  depth 
of  7  mm.  The  amount  of  solution,  injected  is  two  mils,  and  the  needles 
employed  are  the  same  as  those  for  blocking  the  supraorbital  nerve. 
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THE  COMBINED  BLOCKING  OF  THE  SUPRAORBITAL  AND  SUPRA- 
TROCHLEAR NERVES 

This  is  accomplished  by  one  injection  and  is  desirable  if  the  operation 
extends  over  a  sufficient  area  of  the  forehead  and  scalp  to  necessitate 
the  blocking  of  both  divisions.  (See  Fig.  56.)  Instead  of  making  individual 
injections  for  each  nerve  branch,  the  needle  is  inserted  midway  between 
the  two  nerves  as  they  pass  upward  and  over  the  supraorbital  margin. 
Needle   No.   7   is   employed   to   make   the   preliminary   injection   through   the 


Fig.   S27. — Area  of  anesthesia  secured   by   blocking  the   supraorbital   and   supratrochlear  nerves   on   one   side. 

X  shows   point   of   injection. 

skin  and  subcutaneous  tissue,  to  be  followed  by  the  regular  needle  which 
is  advanced  through  the  tissues  until  the  point  is  resting  against  the  perios- 
teum. Four  mils  of  a  2  per  cent  solution  are  injected  which  will  produce  pro- 
found anesthesia  in  both  nerves  within  three  minutes.  The  average  distance 
between  the  supraorbital  and  supratrochlear  branches  at  the  point  of  injec- 
tion is  approximately  1  cm. ;  therefore,  if  the  solution  is  injected  midway  be- 
tween the  two  points,  it  will  only  have  to  infiltrate  a  distance  of  5  mm.  later- 
ally and  medially  to  block  the  respective  nerve  branches.  (See  Figs.  527  and 
528.) 


746 


BLOCK   ANESTHESIA   AND   ALLIED    SUBJECTS 


BLOCKING  THE  NERVE  SUPPLY  TO  THE  FRONTAL  SINUS 

The  area  of  tlie  frontal  sinuses  is  anesthetized  by  combining  the  nerve 
blocking  and  terminal  methods.  The  local  method  employed  a  number  of 
years  ago  for  anesthetizing  the  area  of  the  frontal  sinus,  was  to  infiltrate 
the  overlying  tissue  and  periosteum  covering  the  sinuses,  which  in  many 
cases  Avas  a  failure.  The  nerves  blocked  are  the  supraorbital,  supra- 
trochlear, ethmoid,  and  the  second  or  maxillary  division  of  the  fifth  nerve. 
The  blocking  of  the  latter  named  nerve  anesthetizes  the  small  nerve  branches 
which  supply  the  structures  situated  between  the  frontal  sinus  and  nasal 
cavity.  It  was  Peuckert  who  first  presented  the  technic  for  blocking  the 
nerve  supply  to  this  region  and  it  was  later  improved  by  Braun. 


W 


l*ig.    528. — Illustrating    the    area    of    anesthesia    produced    by    blocking    the    right    and    left    supraorbital    and 
supratrochlear   nerves.    X    shows   point   of   injection. 

Technic  of  Blocking-. — First  block  the  second  division  of  the  fifth  nerve 
by  the  iiilraoral  method.  (See  page  380  for  technic.)  Then  make  a  medial 
orbital  injection  to  l>lcck  tlie  anterior  and  posterior  ethmoidal  nerves  which  sup- 
pi}^  the  mucous  membrane  of  the  sphenoid  and  frontal  sinuses,  together  with  the 
mucous  membrane  covering  the  cribriform  plate  of  the  ethmoid  bone,  as  well 
as  other  nearby  structures.  (See  page  -375  for  technic.)  In  addition  to  sup- 
plying the  above  named  tissues,  the  anterior  ethmoidal  nerve  also  supplies 
the  upper  portion  of  the  mucous  mem])rane  lining  the  nasal  cavity, 
after  which  its  branches  pass  downwani  and  forward  and  are  distributed  to 
the  skin  covering  the  tip  of  1he  nose.     It  makes  its  exit  between  the  cartil- 
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aginoiis  or  bony  parts  which  assist  in  the  formation  of  the  nose.  (Fig.  56  illus- 
trates the  nerves  passing  through  the  skin.)  The  blocking  of  the  anterior  and 
posterior  ethmoidal  nerves  by  the  medial  orbital  injection  is  to  puncture  the  skin 
at  a  point  2  cm.  above  and  lateral  to  the  inner  canthus  of  the  eye  just  be- 
neath the  supraorbital  margin.  (See  number  1,  Fig.  529.)  The  needle  is 
advanced  posteriorly  and  in  contact  with  the  periosteum  to  a  depth  of  4  cm. 
(For  technic  of  medial  orbital  injection  see  page  375.)  Inject  5  mils  of  a  2 
per  cent  procain  suprarenin  Ringer  solution. 

The  walls  of  the  orbit,  Avhieli  are  practically  straight,  are  especially 
adapted  for  blocking  the  branches  of  the  ophthalmic  division.  The  operator 
should  exercise  every  care  in  observing  that  the  bevel  of  the  needle  is  advanced 


Fig.  529. — Illustrating  points  of  injections  for  frontal  sinus  operation.  1,  Medial  orbital  injection; 
2,  location  for  blocking  supraorbital  and  supratrochlear  nerves;  3,  point  for  blocking  lacrimal  nerve;  4  and 
5  represent  terminal  circular  method.  Note  how  the  injections  are  extended  horizontally  near  median 
line,  then  laterally  and  downward  to   external   canthus   of  the   eye. 

in  actual  contact  with  the  periosteum.  The  outer  and  medial  walls  of  the 
orbit  have  surfaces  that  make  them  ideal  for  inserting  a  needle  in  that 
particular  location.  The  operator  should  never  insert  the  needle  in  any 
location  in  the  orbit  Avhere  it  is  not  possible  to  keep  the  needle  in  con- 
tact with  the  periosteum.  If  the  lateral  wall  of  the  frontal  sinus  is  to  be  re- 
moved, it  may  be  necessary  to  make  a  lateral  orbital  injection,  but  in  most  cases  it 
is  not  necessary.  (See  page  372  for  technic.)  In  addition  to  blocking  the 
second  division  of  the  fifth  nerve  (see  page  380  for  technic)  and  the  blocking 
of  the  anterior  and  posterior  ethmoidal  nerves  by  the  inner  or  medial  orbital 
injection,    other    injections    are    necessary    for    blocking    the    other    sensory 
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branches.  The  next  step  is  to  block  the  sensory  nerves,  which  are  the  supra- 
trochlear, supraorbital  and  lacrimal  over  the  supraorbital  margin.  Numbers 
2  and  3  in  Fig.  529  represent  points  of  injection  for  blocking  supraorbital, 
supratrochlear  and  lacrimal  nerves.  Inject  2  mils  of  a  2  per  cent  solution 
for  each  injection.  Following  the  above,  inject  a  1  per  cent  solution  by  the  cir- 
cular method  by  inserting  the  needle  in  the  skiii'  lateral  to  the  bridge  of  the  nose. 
First  inject  one  and  a  half  mils  for  the  preliminary  injection  to  the  side  of 
the  bridge  of  the  nose,  which  will  produce  a  distinct  wheal.  (See  No.  4  in 
Fig.  529.)  Eemove  the  needle  and  repeat  injection  within  the  margin  of 
the  anesthetized  zone,  as  indicated  by  number  5,  Fig.  529.  Repeat  this  technic, 
injecting  one  and  a  half  mils  of  a  one  per  cent  solution  as  often  as  necessary  to 
cover  the  area  extending  from  the  bridge  of  nose,  upward,  laterally  and  down- 
Avard  to  external  canthus  of  eye  as  shown  in  Fig.  529.  The  total  amount  of 
solution  for  all  the  injections  is  as  follows: 

Eight  mils  of  a  2  per  cent  solution  for  the  two  deep  injections,  that  is, 
the  blocking  of  the  second  division  of  the  fifth  nerve,  and  the  blocking  of 
the  anterior  and  posterior  ethmoidal  branches  of  the  ophthalmic  division 
by  the  medial  orbital  method.  Approximately  seventeen  mils  of  a  1  per  cent 
solution  are  injected  for  blocking  the  various  other  branches  as  enumerated 
above.  If  these  injections  have  been  accurately  made,  perfect  anesthesia 
will  be  secured  in  the  skin,  periosteum,  mucous  membrane,  bone  and  other 
structures  in  the  region  of  the  frontal  sinus,  and  an  operation  involving  the 
frontal  sinus  can  be  performed  absolutely  without  pain.  All  soft  tissue  and 
bone  tissue  supplied  by  the  nerves  anesthetized  can  be  operated  upon  with 
success ;  even  a  portion  of  the  ethmoidal  cells  can  be  successfully  removed. 

The  profound  anesthesia  and  the  anemia,  which  causes  an  almost  blood- 
less field  of  operation,  makes  the  eye,  ear,  nose  and  throat  specialist  enthusias- 
tic over  the  method,  when  it  has  been  demonstrated  to  him  just  what  can  be 
accomplished  through  this  medium. 

The  reader  should  familiarize  himself  with  the  osteology  of  the  walls  of 
the  orbit,  and  nerve  supply  before  attempting  the  blocking  for  a  frontal  sinus 
operation. 


CHAPTER  XXXII 

BLOCK  ANESTHESIA  FOR  ALVEOLECTOMY;  FRACTURE  AND 
EXCISION  OF  LOWER  JAW;  SKIN  GRAFTING;  REMOVAL 
OF  TUMORS;  REMOVAL  OF  FOREIGN  BODIES;  PARA- 
CENTESIS;   MASTOID;    REMOVAL    OF    CERVICAL 
LYMPH  GLANDS  AND  THYROIDECTOMY 

BLOCK  ANESTHESIA  FOR  ALVEOLECTOMY 

In  most  eases  alveolectomy  is  performed  immediately  following  the  ex- 
traction of  the  teeth  and  no  additional  anesthesia  is  required  other  than  that 
produced  for  the  extraction  of  the  teeth. 

However,  if  an  alveolectomy  is  to  be  performed  on  a  patient  who  has  had 
his  teeth  extracted  previously,  the  blocking  of  the  second  or  superior  max- 
illary division  of  the  fifth  cranial  nerve  on  the  right  and  left  sides  by  the 
intraoral  method  is  sufficient  for  the  operation  in  the  upper  jaw.  If  the  proc- 
ess is  to  be  removed  in  a  circumscribed  area,  the  deep  block  injections  which 
are  necessary,  depend  upon  the  location  of  the  operation  and  do  not  differ 
from  the  technic  which  has  been  given  for  the  blocking  of  the  teeth  in  the 
different  zones;  therefore,  the  reader  is  referred  to  various  parts  of  the  text 
for  this  information.  If  the  operation  is  upon  the  lower  jaw  it  will  be  neces- 
sary to  block  the  long  buccal  nerve  in  75  per  cent  of  cases,  otherwise  the 
blocking  of  the  right  and  left  inferior  dental-lingual  nerves  will  suffice. 

BLOCK  ANESTHESIA  FOR  REDUCTION  OF  FRACTURE  OF  LOWER  JAW 

If  the  fracture  is  a  simple  one  located  in  the  body  of  the  mandible  at 
some  point  between  the  lower  third  molar  and  the  cuspid  fossa,  usually  the  in- 
ferior dento-lingual  blocking  is  sufficient.  However,  if  it  is  a  compound 
fracture  involving  considerable  tissue,  it  is  then  necessary,  in  addition  to 
the  inferior  dento-lingual,  to  block  the  branches  from  the  cervical  plexus 
by  the  terminal  infiltration  method.  This  is  accomplished  by  injecting  the 
solution  along  the  lower  border  of  the  mandible.  If  infection  is  present,  then 
instead  of  making  the  inferior  dento-lingual  injection  by  the  intraoral  method, 
the  third  or  mandibular  division  is  blocked  at  the  foramen  ovale  by  the  extra- 
oral  method.  (For  technic,  see  page  396.)  If  the  third  or  mandibular  divi- 
sion is  blocked,  in  most  cases  it  is  necessary  to  anesthetize  the  communicating 
or  overlapping  branches  from  the  cervical  plexus  by  infiltrating  the  skin 
and  deep  tissues  along  the  lower  border  of  the  mandible  as  illustrated  in 
Fig.  408.     The  skin  and  deeper  tissues  are  injected  from  a  point  posterior  to 
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the  angle  of  the  jaw  and  as  far  anteriorly  as  is  necessary,  this  depending  upon 
the  location  of  the  fracture. 

If  the  fracture  is  located  in  the  region  of  the  mental  foramen,  then  in- 
filtrate to  a  point  near  the  incisive  fossa.  If  the  fracture  is  in  the  region 
of  the  lower  cuspid  tooth,  infiltration  is  extended  to  the  median  line.  If  the 
fracture  is  situated  in  the  incisive  fossa,  or  at  the  symphysis,  then  the  line  of 
infiltration  should  extend  to  the  region  of  the  cuspid  tooth  on  the  opposite 
side.  If  the  fracture  is  located  in  the  region  of  the  mental  foramen,  cuspid 
tooth,  incisive  fossa,  or  median  line,  it  will  be  necessary  to  block  the  over- 
lapping lingual  branches  from  the  opposite  side  by  injecting  the  solution  into 
the  mucous  membrane  in  the  floor  of  the  mouth,  and  gum  tissue  covering  the 
lingual  alveolar  plate  as  described  on  pages  619  and  629  and  Figs.  454  to 
468.  In  addition  to  the  above  injections  it  will  be  necessary  to  make  several  in- 
jections along  the  lingual  alveolar  plate  by  extending  the  needle  through  the- 
skin  into  the  deep  tissues  and  in  contact  with  the  periosteum  from  beneath 
the  skin.  This  process  is  repeated  as  often  as  necessary  to  anesthetize  the 
tissues  which  are  involved. 

BLOCK  ANESTHESIA  FOR  EXCISION  OF  THE  LOWER  JAW 

It  is  very  fortunate  indeed  that  this  operation  is  not  a  common  one. 
However,  it  is  necessary  that  the  jaw  be  removed  in  extreme  cases  of  carcinoma 
or  sarcoma  of  the  alveolar  region.  Block  anesthesia  niay  be  used  in  the  re- 
moval of  either  a  section,  or  excision  of  the  lower  jaw.  The  technic  is  as 
follows : 

The  cervical  plexus  is  blocked  by  injecting  the  solution  along  the  sterno- 
cleidomastoid muscle  as  illustrated  in  Figs.  536,  537  and  538.  The  injection 
should  be  made  extending  from  the  anterior  surface  of  the  mastoid  process  to  the 
clavicle.  In  addition  the  solution  is  injected  by  the  terminal  infiltration  method 
from  a  point  midway  between  the  mastoid  process  and  clavicle,  anteriorly 
to  the  tip  of  the  chin  and  upward  in  the  median  line,  until  the  region  of  the 
lower  lip  is  reached.  In  addition  to  the  above  injections,  the  mandibular  or 
third  division  of  the  fifth  nerve  is  blocked  at  the  foramen  ovale  by  the  extra- 
oral  method.  (For  technic,  see  page  525.)  It  is  also  necessary  to  block  the 
mucous  membrane  and  subcutaneous  tissues  in  the  floor  of  the  mouth.  (See 
technic,  page  749,  for  ''Reduction  of  Fracture  of  Lower  Jaw.")  If  the  jaw  is  to 
be  excised  at  the  median  line  no  other  injections  are  necessary.  However,  if 
the  jaw  is  to  be  incised  posterior  to  the  median  line,  it  then  becomes  necessary  to 
block  the  overlapping  branches  on  the  opposite  side. 

BLOCK  ANESTHESIA  FOR  SKIN  GRAFTING 

Block  anesthesia  can  be  used  to  great  advantage  for  anesthetizing  the 
area  from  which  the  skin  graft  is  to  be  removed.  Usually  the  skin  is  removed 
from  the  leg  and  the  terminal  infiltration  method  is  employed.  If  the  skin 
is  to  be  transplanted,  such  as  following  the  removal  of  a  tumor,  it  should  be 
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done  at  the  same  time  the  tumor  is  removed.  However,  if  the  skin  is  to  be 
transplanted  to  an  area  wliich  has  been  operated  upon  p)'evionsly,  and  one 
Avhieh  is  covered  with  granulation  tissue,  tlie  raw  open  wound  can  be  an- 
esthetized by  applying-  compresses  Avhieh  are  saturated  with  a  20  per  cent 
Ijrocain  suprarenin  Ringer  solution.  (See  formula,  page  694.)  After  leav- 
ing the  compress  in  position  for  fifteen  minutes  the  granulation  tissue 
and  surface  are  freshened  by  scraping  before  the  skin  grafts  are  applied. 
The  part  where  the  skin  is  to  be  removed  is  anesthetized  by  the  terminal  in- 
filtration method,  the  skin  being  infiltrated  in  a  circular  manner  in  the  shape 
of  a  horseshoe,  the  open  end  located  toward  the  distal  end  of  the  leg,  if  the 
skin  is  being  removed  from  the  leg. 

Profound  anesthesia  will  be  secured  by  thoroughly  infiltrating  the  skin 
by  the  subcutaneous  method  and  by  injecting  a  quantity  of  the  solution  sub- 
dermically.  If  the  solution  is  injected  subdermically,  considerable  time  should 
elapse  to  produce  complete  anesthesia.  The  solution  should  be  injected  both 
subcutaneously  and  endermically  to  secure  the  best  results.  If  the  solution 
is  injected  only  subcutaneously,  a  profound  anesthesia  of  the  skin  may  not 
be  obtained  because  the  solution  may  not  thoroughly  permeate  the  skin. 

BLOCK  ANESTHESIA  FOR  THE  REMOVAL  OF  TUMORS 

Either  the  deep  block  or  the  circular  terminal  method,  or  both,  may  be 
employed  in  the  removal  of  tumors,  especially  those  of  the  benign  type. 
Many  superficial  tumors  can  be  thoroughly  anesthetized  by  the  terminal  in- 
filtration method  with  little  or  no  difficulty.  It  is  self-evident  that  the  operat- 
or's qualifications  for  the  surgical  removal  of  tumors,  particularly  the  benign 
tj^pe,  under  block  anesthesia,  are  an  accurate  estimate  of  his  knowledge  and 
skill  with  both  block  anesthesia  and  surgery.  If  the  tumor  is  large  and  either 
benign  or  malignant,  only  the  operator  can  be  the  judge  as  to  the  advisability 
of  undertaking  the  operation  under  block  anesthesia. 

SMALL  CIRCUMSCRIBED  BENIGN  TUMORS 

Small  benign  tumors  located  subcutaneously,  such  as  lipomas  and  other 
similar  forms,  can  be  removed  by  the  circular  or  infiltration  method. 
The  solution  is  injected  around  the  tumor,  and  in  addition  the  base  of  the 
tumor  is  blocked  as  shown  in  Fig.  473.  The  technic  for  this  method  of  local 
anesthesia  has  been  fully  described  on  page  673. 

BLOCK  ANESTHESIA  FOR  REMOVAL  OF  SMALL  LOCALIZED 

TUMORS 

Before  the  operator  attempts  to  block  the  area  for  tumors  which  are  local- 
ized in  the  skin  and  subcutaneous  tissue,  such  as  papillomas,  cysts,  nevi,  and 
similar  new  growths,  he  should  be  positive  that  the  tumor  is  small  and  con- 
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fined  to  a  circumscribed  area.  If  this  is  the  case,  the  circular  infiltration 
method,  described  on  page  673,  may  be  employed  for  the  excision  of  the  new 
growth.  Should  the  circular  infiltration  method  be  inadequate,  then  the  deep 
block  method  should  be  employed.  The  operator  must  be  cautious  in  the  re- 
moval of  malignant  tumors,  as  remnants  left  will  cause  a  recurrence  of  the 
growth  at  a  later  date.  If  necessary,  the  opening  left  in  the  skin  and  sub- 
cutaneous tissue  by  the  excision  of  these  tumors  can  be  readily  closed  by  skin 
grafting. 

BLOCK  ANESTHESIA  FOR  REMOVAL  OF  MALIGNANT  TUMORS 

The  removal  of  a  malignant  tumor,  particularly  one  which  has  under- 
gone regional  metastasis,  is  a  subject  which  should  be  given  careful  pre- 
operative and  diagnostic  consideration.  If  the  tumor  involves  considerable 
tissue,  a  general  anesthetic  is  indicated.  A  small  tumor  is  easily  removed,  pro- 
vided the  deep  block  injections  have  been  correctly  made.  The  removal  of  the 
surrounding  lymph  glands  must  also  be  considered.  The  removal  of  a  malignant 
tumor,  especially  one  which  has  undergone  regional  metastasis,  without  the  re- 
moval of  the  local  lymph  glands,  is  a  curse  to  modern  surgery,  as  such  a  procedure 
is   only   inviting   a   recurrence   of   the   malignant    growth. 

It  makes  no  difference  whether  a  malignant  tumor  is  removed  under 
general  or  block  anesthesia,  as  far  as  the  removal  of  the  tumor  and  surround- 
ing lymph  glands  is  concerned ;  just  because  the  area  of  operation  is  blocked 
under  local  anesthesia  and  the  tumor  itself  excised,  does  not  excuse  the  op- 
erator from  the  obligation  he  owes  his  patient  for  the  complete  removal  of 
the  regional  lymph  glands.  Most  of  these  operations  are  of  a  two-step  type, 
that  is,  the  lymph  glands  should  be  removed  first,  and  after  the  incision  has 
healed,  then  the  tumor  itself  is  removed. 

Take,  for  example,  an  epithelioma  of  the  loAver  lip,  the  primary  operation 
should  consist  of  a  removal  of  the  glands  of  the  neck,  and  after  the  in- 
cision has  healed  a  second  operation  for  the  removal  of  the  epithelioma 
itself.  If  the  operation  is  conducted  in  this  manner,  there  is  less  proba- 
bility that  the  epithelioma  will  return  or  the  cervical  lymph  glands  will  be  in- 
volved later.  (For  technic,  see  page  756  for  the  blocking  of  the  cervical  plexus 
and  surrounding  tissues  which  is  sufficient  for  the  removal  of  the  lymph 
glands.)  The  injections  for  the  removal  of  a  malignant  tumor  depend  upon 
its  location  and  the  amount  of  tissue  involved. 

BLOCK  ANESTHESIA  FOR  LOCATING  FOREIGN  BODIES 

Block  anesthesia  is  of  great  advantage  for  locating  fragments,  such 
as  seAving  needles,  hypodermic  needles,  or  other  foreign  bodies  in  the  skin 
or  other  tissues  of  the  body.  Many  operators  have  not  l)C('n  al)le  to  find 
the  broken  fragment  under  local  anesthesia  because  they  have  not  made  an 
incision  of  .sufficient  size  to  probe  for  it ;  failure  in  many  cases  has  been  due 
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to  not  thoroughly  anesthetizing  the  tissue.  It  is  always  Avell  to  take  an  x-ray 
picture  of  the  part  to  locate  the  position  of  the  fragment  before  blocking ;  this 
Avill  greatly  aid  the  operator  in  knowing  how  large  an  area  to  block  and  how 
long  or  deep  an  incision  to  make.  After  locating  the  needle  by  the  use  of  the 
x-ray,  it  is  good  practice  to  make  a  transverse  incision,  as  in  this  manner  the 
lancet  will  strike  the  broken  fragment.     (See  Figs.  567  and  568.) 


LOCAL  ANESTHESIA  FOR  PARACENTESIS 

The  incising  of  the  tympanic  membrane  inflicts  excruciating  pain  unless 
the  part  is  thoroughly  anesthetized.  A  solution  which  has  given  considerable 
satisfaction  is  as  follows: 

IJ     Phenol    (95   per  cent)                      mil  1 

F'rocain  crystals  grams  4 

Menthol  grams  2 

Alcohol  mils  3 

Misce. 

A  small  tampon  of  cotton  is  saturated  with  the  above  solution  and  placed 
in  contact  with  the  tympanic  membrane  where  it  is  allowed  to  remain  for  five 
minutes,  then  it  should  be  removed  and  the  technic  repeated.  For  paracen- 
tesis no  injection  is  made. 

BLOCK  ANESTHESIA  FOR  MASTOID  OPERATIONS 

Block  anesthesia  for  mastoid  operations  can  be  utilized  in  a  most  gratify- 
ing manner. 

The  injections  which  are  made  for  a  radical  mastoid  operation  are  as 
follows : 

1.  Circular  infiltration  anesthesia  is  employed  by  injecting  the  solution  in 
a  circular  manner  around  the  ear  as  illustrated  in  Fig.  530.  After  anesthetizing 
the  skin  and  subcutaneous  tissue  around  the  ear,  the  needle  is  passed  into 
the  deeper  tissues  as  indicated  by  the  arrows  in  Fig.  530.  Each  one  of  the 
circles  represents  an  area  Avhicli  has  been  injected  with  at  least  one  mil  of  a 
one  per  cent  procain  suprarenin  Ringer  solution.  "When  the  needle  is  passed 
into  the  deep  tissues  laterally,  as  indicated  by  the  arrows,  1  to  II/2  mils 
of  the  solution  should  be  slowly  injected  into  the  deeper  parts.  Braun  states 
that  it  is  unnecessary  to  inject  the  solution  beneath  the  periosteum  because 
the  periosteum,  bone,  and  cells  receive  their  nerve  supply  from  nerves  passing 
from  the  soft  parts  and  are  therefore  blocked  by  the  solution  being  injected 
into  the  soft  tissues. 

2.  A  second  injection  is  made  to  anesthetize  the  skin  of  the  meatus  by  insert- 
ing needle  No.  4,  which  is  25  gauge  and  30  mm.  in  length,  just  behind  the  ear 
as  illustrated  in  Figs.  531.  The  needle  is  advanced  inward  just  anterior  to 
the  mastoid  process  until  the  point  has  reached  the  bony  canal.     Considerable 
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Fig.    530. — Area   of   first  injections   for   blocking  the  mastoid   region   which   are   made   by   the   circular 
infiltration    method,    after    which    the    needle    is    advanced    into    the    deeper    tissues    as    indicated    by    arrows. 


Fig.   531. — Area  of   second   injection   which    is  made   at   the   point    indicated   by    dot   for   anesthetizing 

the  mastoid  region. 
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care  must  be  exercised  not  to  punetiire  the  meatus  wliile  inserting  the  needle 
l)ehi]id  the  ear  between  tlie  cartilaginous  canal  and  tlie  skin  of  the  meatus. 
For  this  injection  at  least  two  mils  of  a  2  per  cent  procain  suprarenin  Ringer 
solution  should  be  sloAvly  injected. 

Newman  and  Braun  recommend  that  the  circuminjection  around  the  ear, 
as  shown  in  Fig.  530,  should  be  done.  At  least  20  mils  of  a  1  per  cent  pro- 
cain suprarenin  Ringer  solution  should  be  injected  and  the  greater  part  into 
the  tissue  below  the  ear,  over  and  anterior  to  the  mastoid  process  in  the  re- 


Fig.   532. — Branches  of  the  cervical  plexus  which  are  blocked  for  removal   of  goiter  or  cervical  glands. 
Solution   is  injected  posterior  to   .sternocleidomastoid  muscle.     Note   the  prominence   of  this  muscle. 

1,   Great   auricular;    2,   lesser   occipital;    3,   cutaneous   cervical;    4,   supraclavicular;    5,   greater   occipital. 


gion  of  the  occipital  and  auricular  nerves.  The  auditory  canal  should  be 
carefully  anesthetized  by  draAving  the  ear  anteriorly,  as  shown  in  Fig.  531, 
and  the  needle  inserted  into  the  skin  at  the  point  indicated,  and  advanced  in- 
ward to  the  bony  canal  just  anterior  to  the  surface  of  the  mastoid  process. 
At  least  three  mils  of  a  2  per  cent  procain  suprarenin  Ringer  solution  should 
be  deposited  at  this  point.  If  it  is  found,  after  malting  the  above-named 
injection,  that  the  tympanic  tissues  are  not  thoroughly  anesthetized,  a  20  per 
cent  procain  suprarenin  Ringer  solution  should  be  dropped  into  the  canal. 
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If  the  injections  are  carefully  made  as  given,  it  will  be  found  that  anes- 
thesia will  be  obtained,  and  very  little  hemorrhage  will  ensue  during  the 
operation  due  to  the  anemia  ]3roduced  from  the  vaso-constricting  action  of 
the  suprarenin.  Before  making  the  above  injections  for  a  radical  mastoid 
operation,  the  patient  is  given  a  preliminary  injection  of  morphin-scopola- 
min,  thirty  minutes  before  the  operation.  One  of  the  contraindications  of  block 
anesthesia  for  a  radical  mastoid  operation  is  that  the  patient  in  most  cases 
objects  to  the  chisel  employed  in  the  operation.  This  method  should  never  be 
employed  upon  patients  who  are  nervous  and  excitable,  or  in  cases  of  acute 
otitis  media  or  in  phlegmonous  suppurations.  Before  attempting  to  use  local 
anesthesia,  the  operator  should  be  positive  that  he  can  control  his  patient  during 
the  operation  and  not  have  him  in  an  excitable  and  nervous  state ;  also  that  the 
parts  are  not  greatly  inflamed  or  in  a  condition  which  would  make  it  impossible 
to  thoroughly  block  the  nerve  supply.  Block  anesthesia  for  this  operation  has 
its  indications  and  contraindications,  just  the  same  as  any  other  surgical  opera- 
tion and  when  employed  by  one  skilled  in  making  the  injections  and  upon  a 
patient  who  is  not  excitable  and  nervous,  gratifying  results  will  be  obtained. 

REMOVAL   OF   CERVICAL   LYMPHATIC   GLANDS;   THYROIDECTOMY 

AND  OTHER  OPERATIONS  INVOLVING  THE  NERVE 

SUPPLY  OF  THE  NECK 

The  writer  considers  it  necessary  to  include  the  blocking  of  the  nerve  supply 
of  the  anterior  portion  of  the  neck  in  this  text,  because  this  region  is  so 
closely  associated  with  the  operations  performed  by  the  oral  surgeon  in  the 
region  of  the  jaws,  such  as  tumors,  fractures,  etc. 

Topography  of  Anatomy. — The  nerve  supply  of  the  anterior  portion  of 
the  neck  is  from  the  cervical  plexus  and  third  division  of  the  fifth  nerve. 
This  plexus  is  formed  from  the  anterior  branches  of  the  first,  second,  third 
and  fourth  cervical  nerves  and  is  divided  into  superficial  and  deep  branches. 
The  beginning  of  the  anterior  branches  are  covered  by  the  sternomastoid 
muscle.  The  superficial  branches  are  as  follows:  Occipitalis  minor,  which  is 
below  and  posterior  to  the  mastoid  process  supplying  the  scalp  and  periosteum; 
great  auricular,  which  divides  into  the  mastoid,  auricular  and  facial  branches 
and  supplies  the  tissues  in  the  region  of  ear  and  mastoid;  superficialis  colli, 
which  supplies  the  tissues  situated  in  the  anterior  portion  of  the  neck;  supra- 
clavicular, suprasternal  and  supracromial  branches  which  supply  the  lower 
portion  of  neck.  (See  Figs.  532,  533  and  534.)  All  the  above-named  branches 
supply  the  structures  situated  in  the  anterior  and  lateral  portions  of  the  neck. 
The  deep  set  are  as  foUows:  Muscular  branches;  communicating  branches 
to  the  pneumogastric,  hypoglossal,  communicans  hypoglossi  and  phrenic. 
The  only  branches  in  which  wo  are  interested  in  block  anesthesia,  for  opera- 
tions on  the  neck,  are  the  superficial  branches  which  emerge  from  their  deep 
location  along  the  posterior  border  of  the  sternomastoid  muscle,  situated 
at  a  point  midway  betAveen  the  mastoid  process  and  the  sternoclavicular  artic- 
ulation.    (See  Figs.  532,  533,  and  534.) 
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Fig.    533. — The    facial    nerve,    cutaneous    branch    of    the    fifth    nerve,    and    superficial    cervical    nerves. 

(Retouched   from   Testut.) 
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BLOCK  ANESTHESIA  FOR  THYROIDECTOMY 

Until  recent  years  general  anesthesia  has  been  employed  almost  ex- 
clusively for  the  removal  of  goiter,  but  since  the  advent  of  the  deep  block 
method  surgeons  are  employing  it  with  gratifying  results.  The  reason  for 
failures  from  local  anesthesia  in  the  past  has  no  doubt  been  due  to  the  im- 
proper injection  of  the  solution.  Braun  states  that  there  were  157  thyroid- 
ectomies performed  under  local  anesthesia  in  the  Zwickau  Hospital  from 
1908  to  1911.  Crile  employs  both  block  method  and  nitrous  oxid  oxygen 
anesthesia,  thereby  producing  anoci-association.  It  was  Bier  who  first  sug- 
gested the  possibility  of  performing  surgical  operations  in  the  region  of 
the  neck  under  local  anesthesia  and  also  strongly  advocated  it  in  thj^roid- 


Fig.  534. —  1,   Cervical   branch   of  facial;   2,   great  auricular;   3,   cutaneous  colli;    4,   supraclavicular. 

ectomy.  Ilertzler  is  also  an  advocate  of  local  anesthesia  for  such  operations 
as  the  removal  of  the  cervical  lymphatic  glands,  thyroidectomies,  etc.,  and 
states,  ''With  all  details  mastered,  thyroidectomy  under  local  anesthesia  be- 
comes an  exceedingly  satisfactory  and  simple  operation." 

The  writer  will  quote  Matas  from  Allen's  "Local  Anesthesia,"  as  follows: 
"In  surgery  of  the  region  of  the  neck  local  anesthesia  has  made  large 
and  permanent  conquests.     The  neck  is  most  favorable  for  the  display  of  the 
infiltration  ni'Mhod,  1lic  pcriiiciii'ril  Miid  iiil  r;iii(Mii';il   tiicl  hods  of  regional  anes- 
thesia having   found   comparatively    few   diniciiM    applicHlioiis.      In   the   neck 
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the  lesion  of  the  skin  and  its  appendages  and  those  of  the  supraaponeurotie 
planes  are  everywhere  submissive  to  eocain  or  its  allies.  Local  infiltration  is 
most  valuable  in  dealing  with  inflammatory  lesions — abscesses,  boils,  inflamed 
sebaceous  cysts,  and  carbuncles  of  moderate  size.  In  opening  deep  cervical 
abscesses  connected  with  submaxillary  and  pharyngotonsillar  infections,  in 
which  the  suppurative  focus  must  be  reached  by  careful  dissection,  it  is  most 
valuable. 

In  the  major  surgery  of  the  neck,  local  infiltration  finds  its  most  brilliant 
application  in  the  anterior  cervical  and  subclavian  regions,  and  in  the  opera- 
tions on  the  vessels  in  the  carotid  triangle. 


Fig.    535. — Illustrating  points  of   injection  and  area  of  anesthesia  for   removal   of   cervical   lymphatics 
by  the  circular  infiltration  method. 

1,  Primary  injection  which  is  made  with  a  fine   sharp   needle;   2   and  3,   secondary  injections. 


"Apart  from  the  avoidance  of  postoperative  constitutional  disturbances, 
the  immediate  advantages  of  local  anesthesia  are  that  it  permits  the  dissection 
of  the  part  with  the  precision,  neatness,  and  deliberation  that  are  required 
in  all  the  deep  vascular  regions ;  that  the  great  pufgidity  of  the  veins  and 
general  increase  in  vascularity  incident  to  the  use  of  inhalation  anesthetics 
is  avoided;  and  the  surgeon  is  materially  assisted  in  his  work  by  the  differ- 
ent attitudes  that  the  patients  can  assume  to  favor  the  better  exposure  of  the 
parts. 
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"In  the  postcervical  triangle  the  conditions  for  local  anesthesia  are  less 
favorable,  except  in  the  supraclavicular  space,  in  which  the  subclavian  artery 
and  brachial  plexus  are  literally  exposed  for  operative  purposes." 

"One  of  the  most  convincing  proofs  of  the  great  extension  of  local  anes- 
thesia in  the  surgery  of  the  neck  has  been  given  by  Kocher  and  his  followers 
in  the  numerous  operations  for  the  cure  of  goiter.  When  we  consider  the 
statistics  of  operation  for  goiter,  as  furnished  by  the  clinics  of  Kocher,  Roux, 


Fig.   536. — Points  of  injection  and  area  of  anesthesia  on  left  side   for   thyroidectomy. 
1,   Primary  injection,  2  and   3,  secondary   injections. 


Reverdin,  Socin,  Bruns,  Mikulicz,  Burkhardt,  and  other  surgeons  who  prac- 
tice in  the  great  zone  of  goiter  infection  in  Europe,  amounting  to  thousands  of 
ca.ses,  and  that  since  the  value  of  cocain  as  an  anesthetic  was  first  established 
by  Kocher,  who  alone  claims  the  larger  majority  of  many  thousand  goiter 
cases  of  cocain  operations,  local  anesthesia  has  become  a  routine  practice  in 
such  cases,  we  Avill  realize  what  a  large  slice  of  surgical  territory  has  been 
wrested  from  the  domain  of  general  anesthesia  in  this  region  alone." 
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Technic  of  Injection  for  Thyroidectomy. — To  remove  the  thyroid  gland 
under  local  anesthesia  it  is  necessary  to  block  the  branches  of  the  cervi- 
cal plexus  which  supply  the  deep  and  superficial  structures  situated  in 
the  anterior  region  of  the  neck.  The  tissues  located  in  the  anterior  region 
of  the  neck  are  supplied  by  the  second,  third,  and  fourth  cervical  nerves 
which   divide   into   several  branches  illustrated  in  Figs.   532,   533   and   534. 


Fig.    537. — Illustrating'  points    of   injection    and   area    of    anesthesia    on    right    side    for   thyroidectomy. 
1,   Primary   injection,   2    and   3,    secondary   injections. 


These  nerves  pass  anteriorly  from  beneath  the  posterior  margin  of  the  sterno- 
mastoid  muscle.  It  is  not  difficult  to  block  the  superficial  branches  above 
named  by  injecting  the  solution  where  they  emerge  from  beneath  the  poste- 
rior surface  of  the  sternomastoid  muscle.  Figs.  121,  532,  533,  534,  and  538 
.show  the  cervical  branches  which  are  blocked.  Both  the  deep  block 
and    circular    infiltration    methods    are    employed.      The    primary    circular 
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injection  is  made  over  the  sternoclavicular  articulation,  injecting  2  mils  of  the 
solution.  (See  Fig.  536.)  From  this  area  the  solution  is  injected  along  the 
jDOSterior  border  of  the  sternomastoid  muscle  as  indicated  in  Figs.  536  and  537, 
to  a  point  3  cm.  below  and  posterior  to  the  lobule  of  the  ear.  The  solution  is 
now  injected  beneath  the  chin  along  a  line  from  the  lower  second  molar  tooth  to 
the  corresponding  tooth  on  the  opposite  side.  Following  the  circular  injections, 
block  the  deep  cervical  branches  by  making  three  injections  one-half  inch  apart 
at  a  depth  of  1  cm.  (see  Fig.  538),  the  other  injections  being  made  more  super- 
ficially. 

These  branches  are  blocked  in  the  region  of  the  transverse  processes  of  the 
cervical  vertebra.     The  solution  is  injected  into  the  region  of  the  cervical  nerves 


Fig.    53ij. — Blocking    the    cei-vical     iilc-.ii       I        mp    tiii_     ilu     snliumn    .ilmi^'     iIil     pu'^tcrior    border    of     the 
sternocleiJomastoul  muscle.      (.Ketouched  trom   Gwathniey; 


located  in  the  region  of  the  third,  fourth,  and  fifth  cervical  vertebra.  In 
most  cases  only  three  injections  are  necessary.  The  upper  injection  is  made 
approximately  one  inch  beneath  the  tip  of  the  mastoid  process  and  at  the  pos- 
terior margin  of  the  sternomastoid  muscle.  The  third  or  lower  injection  is 
made  on  a  line  drawn  lateral  to  the  thyroid  cartilage.  The  needle  is  passed 
into  the  deep  tissues  in  the  region  of  the  transverse  processes  of  the  third, 
fourth  and  fifth  cervical  vertebra  and  4  mils  of  a  1  per  cent  procain  supra- 
reniri  Ilinger  solution  is  used  for  each  of  1lie   injections.     Anesthetizing  the 
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tissues  by  first,  the  circular  infiltration  method,  and  second,  the  deep  block 
method  Avas  advocated  by  Hertzler.  The  blocking  of  the  cervical  branches 
over  the  transverse  processes  from  the  first  to  sixth  cervical  vertebra  without 
the  circular  infiltration  injections  was  advocated  by  Heidenhain  and  Braun. 
If  the  operation  extends  near  the  median  line,  it  is  necessary  to  make  three 
similar  injections  on  the  opposite  side  and  in  addition,  employ  the  circular  or 
infiltration  method  as  indicated  in  Fig.  535.  It  will  be  noted  from  this  illustra- 
tion that  the  solution  has  been  injected  by  the  circular  method  extending  from 
the  right  to  left  sides  beneath  the  skin,  which  is  to  block  the  sensory  branches 
from  the  third  or  mandibular  division  of  the  fifth  nerve.  It  may  be  necessary 
to  inject  a  small  amount  of  solution  posterior  to  the  gland,  and  as  deep  as  the 
esophagus.  This  is  accomplished  by  inserting  a  long  fine  needle  posterior  to  the 
carotid  sheath  and  advancing  it  into  the  tissue.  Instead  of  injecting  the  solution 
beneath  the  skin  as  illustrated  in  Fig.  535  the  inferior  dental  and  lingual  nerves 
may  be  blocked  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower  teeth. 
The  carotid  artery  and  jugular  vein  lie  anterior  to  the  point  where  the  three 
deep  injections  are  made,  therefore  care  should  be  exercised  not  to  injure 
them  with  the  needle.  Inject  the  solution  as  the  needle  is  advanced  through 
the  tissues. 

Amount  of  Solution  Injected. — For  each  of  the  three  deep  injections,  that 
is,  three  on  each  side,  inject  4  mils.  For  each  of  the  injections  by  the  circu- 
lar infiltration  method  Avhich  connects  with  the  deep  injection,  inject  2  mils. 
These  last  named  injections  are  made  approximately  2  cm.  apart.  The  total 
amount  of  solution  injected  for  the  superficial  and  deep  block  injections  is 
approximately  45  mils  of  a  1  per  cent  procain  suprarenin  Ringer  solution. 

If  the  operation  involves  one  side,  only  unilateral  injections  are  nec- 
es'sary.  However,  if  the  operation  involves  the  tissues  nearer  the  median 
line,  bilateral  injections  Avill  be  necessar}-.  Ample  time  should  be  allowed  for 
anesthesia  to  take  place  before  operating. 

BLOCK  ANESTHESIA  FOR  THE  REMOVAL  OF  THE  CERVICAL 

LYMPH  GLANDS 

It  is  necessary  in  the  removal  of  many  malignant  conditions  of  the  tongue, 
lips  and  jaws,  to  remove  the  regional  lymphatic  glands.  In  most  cases  it  is 
highly  advisable  to  remove  the  glands  at  one  operation,  and  after  the  wound 
has  healed  to  operate  for  the  removal  of  the  tumor.  If  the  glands  are  involved 
to  a  great  extent  and  metastasis  is  considerable,  causing  a  general  involvement 
of  the  tissue,  block  anesthesia  should  not  be  employed. 

It  is  the  consensus  of  opinion  among  surgeons  that  it  is  poor  practice  to 
remove  a  malignant  growth  about  the  jaws,  tongue,  lips,  etc.,  without  first 
removing  the  regional  lymph  glands  by  a  primary  operation.  The  removal 
of  the  glands  is  merely  a  prophylactic  measure,  and  when  they  are  removed, 
there  is  less  chance  of  the  malignant  growth  returning. 
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The  incision  which  is  usually  employed  for  the  removal  of  the  cervical 
glands  is  from  the  median  line  near  the  symphysis,  extending  posteriorly 
along  the  lower  border  of  the  mandible  to  a  point  posterior  and  below  the 
lobule  of  the  ear.  In  addition  to  this,  an  incision  is  made  along  the  posterior 
border  of  the  sternomastoid  muscle.  Anesthesia  is  produced  for  the  removal 
of  the  cervical  lymph  glands  in  the  same  manner  as  above  described  for  thy- 
roidectomy. 


CHAPTER  XXXIII 

BLOCK    ANESTHESIA    FOR    TONSILLECTOMY;    OPERATIONS 
UPON  THE  NASAL  SEPTUM  AND  LATERAL  NASAL  WALL 

BLOCK  ANESTHESIA  FOR  TONSILLECTOMY 

Topography  of  Anatomy. — The  palatine  tonsils  are  two  bodies,  one  on 
each  side,  located  upon  the  lateral  wall  of  the  oral  part  of  the  pharynx  be- 
tween the  posterior  and  anterior  pillars  of  the  fossse,  1^/^  cm.  anterior  to  the 
internal  carotid  artery.  The  greater  part  of  the  triangular  interval  located 
between  the  giossopalatine  and  pharyngopalatine  arches  is  occupied  by  the 
tonsils.  (See  Figs.  542.)  At  the  upper  part  of  the  tonsil  is  a  depression  called 
the  fossa  supratonsillaris,  which  is  covered  by  a  fold  of  mucous  membrane 
called  the  plica  semilunaris.  The  sinus  tonsillaris  containing  the  tonsil  is 
bounded  anteriorly  by  the  giossopalatine  arch ;  posteriorly  by  the  pharyngo- 
palatine arch  and  inferiorly  by  the  margin  of  the  tongue  and  the  apex  of  the 
triangle  situated  above  and  extending  upwards  to  the  side  of  the  soft  palate. 
(See  Figs.  542,  543,  and  546.)  Upon  examination  it  will  be  found  that  extending 
from  the  posterior  pillar  is  a  thin  fold  of  mucous  membrane,  which  is  triangular 
in  shape,  known  as  the  plica  triangularis.  This  fold  of  mucous  membrane  passes 
downward  and  backward,  some  times  overlapping  the  tonsils.  Its  lower  border 
is  attached  to  the  tongue,  while  the  mesial  surface  covers  the  lower  part  of  the 
tonsillar  fossa.  The  palatine  tonsils  differ  in  size  and  shape  in  different  in- 
dividuals, sometimes  extending  from  the  tonsillar  fossae  into  the  pharynx,  or 
they  may  be  small  and  flattened,  being  wholly  retained  within  the  tonsillar 
fossa.  In  most  cases  the  tonsils  are  oval  in  shape,  each  having  a  posterior 
and  anterior  margin,  lateral  and  medial  surface  and  a  superior  and  inferior 
pole  with  the  long  axis  vertical.  The  upper  or  superior  pole  is  rounded,  while 
the  lower  or  inferior  pole  is  more  pointed  and  projects  inferiorly  towards  the 
tongue.  The  palatine  tonsils  differ  in  size,  but  in  early  life  they  measure 
from  20  to  35  mm.,  from  above  downward ;  from  15  to  20  mm.,  anteroposteriorly ; 
and  10  to  12  mm.,  mediolaterally.  The  lateral  surface  of  the  tonsil  is  en- 
closed in  a  fibrous  connective  tissue  capsule  and  is  attached  to  the  fascia 
of  the  pharyngobasilar  region.  It  is  this  connective  tissue  capsule  which 
separates  the  base  of  the  tonsil  from  the  superior  constrictor  muscle  of  the 
pharynx.  The  medial  surface  of  the  tonsil  is  free  and  contains  many  orifices 
leading  into  recesses  or  crypts  within  the  substances  of  the  tonsil,  which  are 
also  known  as  fossulae  tonsillares. 

The  tonsils  are  composed  mainly  of  lymphoid  tissue  containing  many  crypts 
with  many  lymph  follicles,  lymphatic  vessels  communicating  with  the  deep  cervi- 
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cal  glands,  blood  vessels  and  connective  tissue,  and  are  covered  with  mucous 
membrane.  Each  tonsil  is  composed  of  masses  of  lymph  cells  surrounded  by  a 
reticulum  of  delicate  connective  tissue.  The  medial  surface  is  covered  with 
epithelium  which  is  continuous  with  the  epithelium  covering  the  adjacent 
parts.  This  surface  is  ver}^  irregular  and  contains  many  crypts  which  are 
formed  by  deep  enfoldings  of  the  epithelial  surface.  The  tonsil  is  entirely 
surrounded  by  a  capsule  composed  of  dense  connective  tissue  with  the  ex- 
ception of  the  free  medial  surface.  Radiating  from  the  capsule  into  the  interior 
of  the  tonsil  are  trabeculge  composed  of  strong  tibrous  bands,  which  contain 
nerves,  lymphatics  and  blood  vessels.  The  crypts  formed  by  the  growth  of  the 
epithelium  covering  the  free  surface  of  the  tonsil  in  most  cases  run  deep  into 
the  adenoid  mass  and  terminate  near  the  capsule.  In  most  cases  the  crypts 
become  smaller  as  they  penetrate  the  tonsils,  but  communicate  with  each 
other,  while  near  the  surface  they  are  more  numerous  and  larger.  The  an- 
terior pillar  or  fauces  arches  downward  and  forward  to  the  base  of  the 
tongue  and  contains  the  palatoglossus  muscle.  The  posterior  pillar  or  fauces 
arches  downward  and  backward  to  the  side  of  the  pharynx  and  contains  the 
palatopharyngeal  muscle. 

The  Blood  Supply  of  the  Tonsil, — The  arteries  supplying  the  tonsils  are 
the  deep  dorsalis  lingulas  branch  of  the  lingual  artery;  the  ascending  pala- 
tine and  tonsillar  branches  of  the  fascial  artery;  the  ascending  pharyngeal 
branch  of  the  external  carotid  artery;  the  descending  palatine  branch  of  the 
internal  maxillary  artery  and  a  branch  fi^om  the  small  meningeal  artery. 

The  Nerve  Supply  of  the  Tonsil. — The  tonsil  and  surrounding  soft  struc- 
tures receive  their  nerve  supply  from  two  different  sources  described  as 
follows: 

1.  The  tonsil  receives  a  special  branch  from  the  glossopharyngeal  nerve 
which  unites  with  branches  from  the  pharyngeal  plexus  to  form  the  plexus 
tonsillaris.  The  pharyngeal  branch  of  the  vagus  courses  inward  over  the  in- 
ternal carotid  artery  and  divides  into  branches  which,  conjointly  with  those 
derived  from  the  glossopharyngeal  and  the  superior  cervical  ganglion  of  the 
sympathetic  nervous  system,  form  the  pharyngeal  plexus.  This  plexus  often 
contains  one  or  more  small  ganglia  and  its  filaments  supply  muscles,  mucous 
membrane,  tonsils,  etc.  The  pharyngeal  plexus  is  formed  by  the  pharyngeal 
nerves  uniting  with  branches  from  the  vagus  opposite  the  middle  constrictor 
muscle. 

2.  IMiddle  and  posterior  palatine  branches  which  are  derived  from  Meck- 
el's ganglion. 

The  Glossopharyngeal  Nerve. — The  nervus  glossopharyngeus,  or  ninth 
cranial  nerve,  is  mixed,  it  being  a  sensory  nerve  and  one  of  special  sensation. 
It  arises  from  three  or  four  filaments  from  the  medulla  oblongata  in  the  groove 
situated  between  the  olivary  mikI  rest  it'oi-m  bodies.  (See  Figs.  44  and  46.)  This 
nerve  makes  its  exit  from  the  cranial  cavity  together  wilh  llic  tenth  cranial 
or  vagus  and  accessory  ner\'es  tlirongh  the  jugular-  foramen  and  is  surrounded 
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by  a  separate  slieath  of  dura  mater.  After  it  passes  out  of  the  jugular  foramen, 
(Fig.  47)  it  arches  doA\-invard  and  forward  in  the  neck  to  a  point  hetween  the 
mandible  and  hyoid  bone,  it  then  passes  around  the  outside  of  tlie  stylohyoid 
ligament  and  stylop>haryngeal  muscle,  then  below  the  hyogiossus  muscle,  and 
terminates  in  the  tongue.  This  nerve  supplies  the  stylopharyngeus  muscle  and 
gives  off  important  branches  to  the  pharyngeal  plexus.  In  addition  it  sends 
fibers  to  the  mucous  membrane  of  the  pharynx  and  another  branch  forms  the 
plexus  tonsillaris  supplying  a  portion  of  the  tonsil  and  mucous  membrane  cov- 
ering the  same,  as  well  as  the  mucous  membrane  located  in  the  immediate  region 
of  the  tonsil.  This  nerve  supplies  the  mucous  membrane  of  the  fauces  and 
the  base  of  the  tonsil.  Its  branches  are  classified  in  three  different  series  and 
are  named  in  accordance  with  their  origin.  1.  In  the  jugular  foramen.  2.  In 
the  neck.     3.  In  relation  to  the  tongue. 

We  will  not  attempt  to  enumerate  here  the  branches  given  off  in  the 
region  of  the  jugular  foramen  but  will  dwell  somewhat  upon  the  branches  in 
the  neck  and  their  relation  to  the  tongue,  which  are  as  follows :  The  glosso- 
pharyngeal nerve  gives  off  two  branches  in  the  neck. 

First,  as  this  nerve  passes  above  the  stylopharyngeus  muscle  it  gives  off 
a  branch  called  the  ramus  stylopharyngeus  which,  supplies  the  muscle  of  the 
same  name.  Small  branches  pass  outward  to  supply  the  mucous  membrane 
of  the  pharynx. 

Second,  the  pharyngeal  branches  supply  the  mucous  membrane  lining  the 
pharynx,  and,  indirectly,  after  joining  the  small  pharyngeal  branches  given  off 
the  vagus  and  the  superior  cervical  ganglion  of  the  sympathetic,  assist  in 
forming  the  great  pharyngeal  plexus.  The  terminal  branches  of  the  glosso- 
pharyngeal nerve  supply  the  mucous  membrane  of  the  tonsil  and  other  adja- 
cent parts.  A  tonsillar  branch  is  given  off  which  forms  the  tonsillar  plexus 
supplying  the  mucous  membrane  covering  the  tonsil,  a  portion  of  the  soft 
palate  and  palatine  arches.  The  dorsal  third,  lateral  half  of  the  tongue  and 
gicssoepiglottic  border  are  supplied  by  several  lingual  branches. 

To  recapitulate :  The  branches  of  the  glossopharyngeal  nerve  are  as  fol- 
lows : 

1.  Two  Unguals,  one  to  the  base  and  one  to  the  posterior  half  of  the 
tongue,  being  distributed  to  the  mucous  membrane,  the  papillae  and  follicular 
glands. 

2.  The  tonsillar  branches  forming  the  tonsillar  plexus,  which  supply  the 
mucous  membrane  covering  the  tonsil,  the  soft  palate  and  the  fauces. 

3.  The  muscular  branch,  to  the  stylopharyngeal  muscle. 

4.  The  pharyngeal,  to  the  pharyngeal  plexus. 

5.  The  carotid  branches  which  pass  along  the  internal  carotid  artery, 

6.  The  tympanic  branch  which  supplies  the  structures  within  the  region 
of  the  ear. 

The  Pharyng'eal  Plexus. — The  pharyngeal  plexus  is  composed  of  numerous 
nerve  branches  derived  from  the  vagus  and  glossopharyngeal  nerves  and  from 
the  superior  cervical  ganglion  of  the  sympathetic  nervous  system.     It  is  com- 


768  BLOCK   ANESTHESIA   AND   ALLIED    SUBJECTS 

posed,  of  a  meshwork  of  fine  nerve  filaments  located  upon  the  wall  of  the 
pharynx,  beneath  the  mucous  membrane  on  a  level  with  the  middle  constrictor 
muscle.  The  branches  of  the  glossopharyngeal,  vagus,  and  the  superior 
cervical  ganglion  unite  to  form  the  pharyngeal  plexus  and  in  addition  a  few 
other  small  ganglia  are  formed.  Branches  are  given  off:  from  this  plexus 
which  supply  the  muscles  and  mucous  membrane  of  the  pharynx  and  palate 
and  are  both  motor  and  sensory. 

The  Tonsillar  Plexus. — The  tonsillar  plexus  is  more  superficial  than  the 
pharyngeal  plexus  and  is  situated  at  the  base  of  the  tonsil,  supplying  the 
capsule  and  mucous  membrane  covering  the  tonsil,  the  adjacent  parts  of  the 
soft  palate,  palatine  arches,  and  other  tissues  in  this  immediate  region.  The 
tonsillar  plexus  is  formed  by  the  branches  from  the  glossopharyngeal  nerve 
and  the  pharyngeal  plexus. 

The  Middle  and  Posterior  Palatine  Branches  of  Meckel's  Gang-lion. — A 
complete  description  of  Meckel's  ganglion  and  its  branches  will  be  found  in 
Chapter  VII.  The  nerve  supply  of  the  tonsil  and  immediate  region,  in  addi- 
tion to  the  tonsillar  and  pharyngeal  plexus,  is  supplied  by  the  middle  and  pos- 
terior palatine  branches  derived  from  Meckel's  ganglion.  (See  Figs.  40  and 
60.)  The  middle  and  posterior  branches  pass  downward  through  the  pala- 
tine canals.  The  middle  palatine,  after  emerging  from  the  canal,  divides 
into  numerous  branches  supplying  the  mucous  membrane  of  the  uvula,  soft 
palate  and  palatine  tonsils.  This  nerve  passes  posteriorly  into  the  soft  palate 
and  covers  the  tensor  veli  palatini.  The  posterior  palatine  nerve  passes  from 
Meckel's  ganglion  downward  and  forward,  giving  off:  small  branches  supply- 
ing the  soft  palate,  mucous  membrane,  tonsil  and  uvula.  It  emerges  from  its 
canal  lateral  to  the  middle  palatine  branch,  being  somewhat  smaller  than 
the  middle  palatine  nerve.  Gray  states  that  in  some  cases  it  may  be  entirely 
absent. 

The  anterior  palatine  nerve,  which  is  the  largest  of  the  three  palatine 
branches,  is  also  a  branch  of  Meckel's  ganglion  and  descends  through  the 
l^terygopalatine  canal,  entering  the  palate  through  the  posterior  palatine 
foramen,  taking  a  course  anteriorly  lingual  to  the  apices  of  the  lingual  roots 
of  the  three  upper  molars  and  bicuspid  teeth,  overlapping  the  branches  of 
the  nasopalatine  nerve  lingual  to  the  apex  of  the  cuspid  tooth,  thus  forming 
the  inner  nerve  loop.     (See  Figs.  80  and  81.) 

The  posterior  palatine  nerve  divides  into  numerous  branches  supplying 
the  mucous  membrane,  gum  tissue  and  periosteum  of  the  hard  palate  and  the 
soft  palato. 

RECAPITULATION  OF  THE  NERVE  SUPPLY  OF  THE  TONSIL 

1.  From  the  middle  and  posterior  palatine  branches  derived  from  Meck- 
el's ganglion. 

2.  From  the  pharyngeal  jind  lonsillnr  plexuses  derived  from-  the  glosso- 
pharyngeal or  tiinll)  cfHiiiril  rtiid  Die  vjigiis  or  tcnlli  ci'aiiial. 
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THE  REMOVAL  OF  TONSILS  UNDER  BLOCK  ANESTHESIA 

The  removal  of  the  tonsils  has  become  a  common  operation  within  recent 
years  because  modern  research  work  has  revealed  the  ill  effects  derived  from 
retaining  the  tonsils  after  thej'  have  become  diseased.  Since  the  discovery 
that  the  tonsils  harbor  virulent  bacteria  and  their  entrance  into  the  circula- 
tion causes  them  to  be  carried  into  distant  regions  causing  arthritis,  and  neuritis ; 
and  especially  endocarditis  and  other  serious  pathologic  conditions  by  being  car- 
ried into  the  endocardium,  it  is  imperative  that  diseased  tonsils  be  removed  to 
preserve  the  health  of  the  patient.  It  is  not  intended  here  to  go  into  the 
technic  of  surgery  for  the  removal  of  the  tonsils,  but  it  is  necessary  to  dwell 
upon  certain  factors  with  reference  to  the  blocking  of  this  area. 

There  are  two  types  of  operations,  which  are  called  tonsillectomy  and  tonsil- 
lotomy. 

Tonsillectomy. — There  is  no  question  but  that  the  method  of  tonsillectomy 
should  be  the  operation  of  choice,  the  technic  having  been  principally  developed 
by  the  specialists  of  America.  It  is  a  question  not  to  be  argued  that  the  stump, 
or  base  of  the  tonsil  which  is  left  following  a  tonsillotomy  is  just  as  dangerous,  if 
not  more  so,  than  the  entire  tonsil  was  before  the  patient  was  subjected  to  oj^era- 
tion.  By  tonsillectomy,  the  complete  removal  of  the  tonsil  with  its  capsule  is 
effected  and  no  remnant  is  left  which  can  harbor  bacteria,  to  enter  the  circula- 
tion. We  have  no  certain  knowledge  of  the  function  of  the  tonsil,  neither  does  its 
presence  seem  necessary  for  good  health.  Its  complete  removal  does  not  in  any 
way  appear  to  be  injurious,  so  there  should  be  no  hesitancy  in  removing  diseased 
tonsils.  Tonsillotomy  is  not  the  kind  of  operation  which  is  performed  for  the  re- 
moval of  the  tonsils  by  the  leading  American  specialists,  but  it  is  still  employed 
by  many  laryngologists  in  Europe.  The  majority  of  American  throat  specialists 
recommend  tonsillectomy  and  condemn  tonsillotomy,  claiming  that  it  is  positively 
harmful.  When  tonsillotomy  is  employed,  the  entire  tonsil  is  not  removed  with 
its  capsule,  but  a  portion  is  left  in  the  tonsillar  fossa  which  in  most  cases  causes 
future  complications.  The  mere  incising  of  the  tonsil  where  it  projects  medially 
between  the  anterior  and  posterior  pillars  is  wholly  inadequate  and  dangerous  for 
the  future  health  of  the  patient.  The  amount  of  the  tonsil  removed  depends 
on  the  skill  of  the  operator,  and  the  technic  employed.  If  the  tonsil  is  not  situ- 
ated deeply  in  the  tissue  between  the  anterior  and  posterior  pillars,  it  is  possible 
for  the  operator  to  entirely  remove  it  with  its  capsule  by  tonsillotomy.  How- 
ever, it  is  the  writer's  opinion  that  tonsillotomy  should  be  condemned  by  all 
phj^sicians  and  dentists,  and  complete  enucleation  performed. 

Preparation  of  the  Patient  for  Operation. — If  the  tonsil  is  acutely  inflamed 
or  the  patient  is  suffering  from  a  sore  throat,  operation  for  the  removal  of  the 
tonsils  must  be  deferred  until  inflammation  has  subsided.  It  is  important  that  the 
same  general  principles  be  observed  in  the  preparation  of  the  patient  for  tonsillec- 
tomy as  for  a  surgical  operation,  where  a  general  anesthetic  is  to  be  employed. 
It  is  also  good  practice  and  highlj^  important  to  be  thorough  in  the  preparation 
of  the  patient  prior  to  the  time  of  operating  by  nerve  blocking  anesthesia. 
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Tonsillectomy  is  a  hospital  operation.  It  is  much  better  to  have  patients 
in  a  hospital  than  it  is  to  operate  upon  them  in  the  home  or  the  office.  With 
young  children  it  is  not  always  necessarily  a  hospital  operation,  because  the 
operation  is  rarely  followed  by  sepsis  or  severe  hemorrhage.  However,  in  adults, 
it  should  always  be  a  hospital  operation  on  account  of  possible  sepsis  and  post- 
operative hemorrhage.  A  thorough  physical  examination  should  be  made  of  the 
patient's  throat,  heart  and  lungs,  and  should  this  examination  reveal  inflamma- 
tion of  the  mucous  membrane  surrounding  the  tonsils,  or  a  sore  throat,  the  op- 
eration should  not  be  performed.  The  crypts  of  the  tonsil  should  be  thoroughly 
cleansed  by  removing  any  necrotic  material  with  a  swab  and  by  syringing  with 
warm  saline  solution  or  the  application  of  a  silver  nitrate  or  argyrol  solution. 
Treatment  should  be  employed  to  prepare  the  tonsils  so  that  the  operation 
can  be  performed  without  danger  of  infection.  It  is  of  the  utmost  importance 
that  the  specialist  prepare  the  tonsils  for  operation  and  give  them  just  as 
much  consideration  as  he  would  any  other  part  of  the  body.  The  rules  of 
asepsis  should  always  be  applied  to  the  larynx,  throat  and  nose,  even  if  this 
location  is  not  susceptible  to  absolute  surgical  cleanliness.  A  thorough  physical 
examination  should  always  be  made  to  ascertain  the  exact  condition  of  the 
heart,  lungs  and  kidneys,  and  it  is  always  well  to  test  the  coagulation  time  of  the 
blood.  The  patient  should  have  a  saline  cathartic,  producing  thorough  evacua- 
tion before  operation ;  a  high  colon  soap  suds  enema  should  be  given, 
and  the  patient  should  have  only  a  light  supper  consisting  of  liquids  the  evening 
before  operation  and  no  breakfast  on  the  morning  of  the  operation.  In  case 
the  coagulation  time  of  the  blood  is  increased,  10  grains  of  calcium  lactate  are 
administered  every  four  hours  for  at  least  twenty-four  hours  before  operation.  A 
preliminary  hj'podermic  is  given  one-half  hour  before  blocking  or  operating, 
consisting  of  Yg  to  1/4  gr.  morphin,  Yi^q  gr.  scopolamin  and  Yio  S^-  strychnin, 
which  relieves  the  patient  of  anxiety  and  uneasiness. 

Anesthesia  for  Tonsillectomy. — There  are  two  methods:  first,  general  anes- 
thesia ;  second,  block  anesthesia.  The  technic  for  administering  a  general 
anesthetic  for  the  removal  of  the  tonsils  A^dll  not  be  given  in  this  text.  We 
will  only  consider  block  anesthesia  for  this  operation. 

Block  Anesthesia  for  Tonsillectomy.  Since  the  advent  of  local  anesthe- 
sia, it  has  been  used  by  many  operators  for  removal  of  the  tonsils.  During  the 
past  few  years  the  use  of  local  anesthesia  for  this  operation  has  been  steadily 
growing  in  popularity  and  at  the  present  time  fully  75  per  cent  of  the  tonsillec- 
tomies are  pei-formed  under  local  anesthesia.  The  method  which  has  been 
employed  has  been  that  of  infiltration,  the  use  of  which  many  times  does 
not  conform  to  the  strict  laws  of  asepsis.  It  is  a  fact  that  many  times  the 
tonsil  is  a  mass  of  degenerated  tissue  consisting  of  necrotic  material  and 
pus.  The  principal  coinposition  of  the  tonsil  is  that  of  lymphatic  tissue  con- 
taining many  crypts,  uwd  wIkm  infected  it  undergoes  degeneration  very  easily 
and  is  an  excellent  place  to  harbor  bacteria  and  toxins.  The  direct  connection 
existing  between  the  tonsil,  the  arterial  and  lymphatic  circulatory  systems 
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allows  the  toxic  material  to  be  absorbed  and  carried  to  distant  parts.  In  many 
cases  this  canses  an  impairment  of  the  general  health,  often  producing  infectious 
diseases,  such  as  endocarditis  and  arthritis. 

The  method  used  by  most  operators  of  anesthetizing  the  tonsil  and  sur- 
rounding tissues  is  that  of  infiltration  anesthesia ;  that  is,  simply  inserting  the 
needle  around  the  tonsil  in  the  anterior  and  posterior  pillars  of  the  mucous 
membrane  covering  these  parts  and  injecting  the  solution  without  any  defi- 
nite technic  as  to  the  insertion  of  the  needle.  A  modern  operator,  who  lias 
been  properly  trained,  will  never  &e  guilty  of  inserting  a  needle  into  inflamed 
tissue  or  an  ahscess  and  injecting  the  solution  in  an  attempt  to  produce  anes- 
thesia. Many  times  the  author  has  observed  operators  inserting  the  hypo- 
dermic needle  into  inflamed  and  necrotic  tonsillar  tissue,  injecting  the  solu- 
tion and  disregarding  inflammation  and  infection.  Such  a  procedure  is  not 
modern  surgery  and  not  in  accordance  with  the  laws  of  bacteriology^,  pathol- 
ogy or  asepsis.  Instead  of  inserting  the  hypodermic  needle  into  an  abscessed 
area  or  inflamed  tissue,  the  careful  operator  will  make  deep  block  injections 
into  the  nerve  trunk  supplying  the  infected  area,  the  solution  then  being  in- 
jected into  healthy  tissue  at  a  point  distant  from  the  field  of  operation. 

During  the  past  four  years  the  writer  has  spent  considerable  time  in 
perfecting  a  block  anesthesia  technic  for  tonsillectomy.  This  was  accom- 
plished following  the  careful  dissection  of  a  number  of  cadavers,  becoming 
familiar  with  the  nerves  supplying  the  tonsils  and  their  relation  to  the  sur- 
rounding structures.  The  findings  along  this  line  have  been  very  satisfac- 
tory, and  it  is  a  pleasure  to  present  the  technic  for  blocking  tonsils  to  the 
eye,  ear,  nose  and  throat  specialists.  There  is  no  comparison  between  the 
efficiency  of  the  deep  nerve  blocking  method  and  the  infiltration  method,  where 
the  solution  is  injected  promiscuously  into  the  tissue,  which  many  times  causes 
a  dissemination  of  the  infection  and  carries  infected  material  into  healthy  tissue. 
Before  attempting  to  block  the  nerve  supply  of  the  tonsils  by  the  deep  nerve 
block  method,  the  operator  should  be  thoroughly  familiar  with  the  nerve  supply 
of  the  structures  and  the  technic  in  all  of  its  phases. 

The  Tonsillar  Needles  and  Extension  Hub. — A  tonsillar  extension,  shown 
in  Fig.  208,  is  employed,  which  eliminates  placing  the  barrel  of  the  syringe 
in  the  patient's  mouth  during  the  insertion  of  the  needle.  Needle  No.  4,  25 
gauge,  and  30  mm.  in  length,  iridio-platinum,  is  used  with  the  tonsillar  ex- 
tension, to  block  the  pharyngeal  and  tonsillar  plexuses.     (See  Fig.  177.) 

Needle  No.  6  is  employed  for  blocking  the  sphenopalatine  ganglion 
(Meckel's  ganglion).  The  needle  shown  in  Fig.  177  is  40  mm.  in  length,  which 
is  used  for  blocking  2nd  Division  (Intra  Oral)  therefore  5  mm.  is  cut  off,  mak- 
ing it  35  mm.  in  length,  and  is  then  used  for  tonsil  blocking. 

Technic  of  Injection. — Position  of  Patient. — The  patient  can  be  either 
placed  in  a  semisupine  position  in  the  operating  chair,  or  preferably  upon  the 
operating  table  in  a  horizontal  position  while  the  deep  block  injections  are  being 
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made.  It  must  be  remembered,  when  a  patient  is  in  a  semisupine  or  horizontal 
position,  more  solution  can  be  injected  with  less  chance  of  producing  syncope 
or  toxic  symptoms.  This  position  is  mucli  preferred  to  the  upright  position,  as 
practiced  by  many  operators. 

Preliminary  Treatment  Prior  to  Making  the  Deep  Block  Injection. — The 
mucous  membrane  in  the  mouth  and  tonsillar  region  is  swabbed  with  gauze 
held  in  artery  forceps,  in  order  to  remove  saliva  and  mucus  as  thoroughly  as 
possible.     (See  Fig.  219.) 

The  first  step  in  the  technic  for  blocking  the  tonsil  is  to  allay  sensibility 
in  the  region  of  the  tonsil,  to  prevent  gagging  and  to  eliminate  the  sting  of 
the  needle  while  it  is  being  inserted  into  the  tissue.  This  is  accomplished  by 
applying  the  following  com1)ination  to  the  tonsil,  anterior  and  posteror  pil- 
lars and  soft  palate,  with  cotton  wrapped  around  a  metal  applicator  or  by  ar- 
ter}^  forceps. 

I^     Procain  powder, 

Adrenalin   liydioclilorid. 

The  cotton  applicator  is  dipped  into  a  solution  of  1/2000  adrenalin  hydro- 
chlorid  and  after  squeezing  out  the  excess,  it  is  dipped  into  the  receptacle  con- 
taining procain  powder,  after  which  the  mucous  membrane  covering  the  ton- 
sil, anterior  and  posterior  pillars  and  soft  palate,  is  thoroughly  swabbed.  If 
difficulty  should  be  encountered  in  dissolving  the  procain  crystals,  with  the 
cotton  which  is  moist  with  adrenalin  hydroehlorid,  the  following  solution, 
which  is  20  per  cent,  may  be  used. 

Gm.   or  Mil 


I>;     Proeainse  pulvis  6 

Phenolis  (95%) 
Adrenalin  liydrochloridi   (1/1000  sol.)  10 

AquiB  dest.,  q.  s.  ad.  30 

Misce. 
Sig. :  Dip  the  cotton  swab  into  the  solution  and  carefully  apply 
to  the  mucous  membrane.  At  least,  five  applications,  with  an  in- 
terval of  three  minutes  between  each  application,  should  be  made 
and,  if  properly  done,  will  allay  the  hypersensitiveness  and  gagging 
•while  making  the  deep  block  injections.  The  operator  should  allow 
sufficient  time  to  elapse  between  each  application,  as  the  production 
of  surface  anesthesia  will  save  much  time  in  executing  the  rest  of 
the  technic. 

Preparation  of  the  Mucous  Membrane.— For  ])l()cking  of  the  pharyngeal 
plexus,  the  mucosa  is  prepared  for  the  needle  by  applying  a  31/2  per  cent 
tincture  of  iodin  solution  over  the  tonsil  and  anterior  pillar.  It  is  also  applied 
distal  to  the  tuberosity  for  blocking  the  anterior,  middle  and  posterior  palatine 
branches  at  Meckel's  ganglion.  Two  deep  injections  are  made,  and  are  named 
in  the  order  in  Avhich  they  are  used. 

1.  Blocking  the  sphenopalatine  ganglion  (Meckel's). 

2.  The  pharyngeal  and  tonsillar  plexuses. 
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Technic  for  Blocking  the  Sphenopalatine  (Meckel's)  Ganglion. — A  special 
needle  is  employed  for  blocking  the  sphenopalatine  ganglion.  It  is  the  same  as 
the  one  used  for  blocking  the  second  division  of  the  fifth  nerve  by  the  intraoral 
method,  with  the  exception  that  the  needle  is  5  mm.  shorter,  this  making  the 


Fig.    539. — Wet   anatomic   specimen   illustrating   the   following: 

1.  Position   of   needle    (in   mucous   fold   buccal   lo   third    molar)    for   blocking   second    division   of   fifth 
nerve  by  intraoral  method. 

2,  Position   of  needle    (Posterior  to   tuberosity)    for  blocking  the   si)henoiialatine   ganglion    (Meckel's). 

3,  Right  and  left  nasopalatine   nerves  as  they  emerge  from   the   anterior  palatine   foramen. 

4.  Anterior   palatine   nerve   emerging   from   posterior    palatine    foramen. 


needle  31/2  cm.  in  length.  (See  Fig.  177.)  The  hub  is  4  cm.  in  length,  and  has  a 
curvature  sufficient  to  allow  the  needle  to  pass  over  the  tuberosity  in  the  right  di- 
rection.   The  syringe  is  held  in  the  hand  pen  fashion,  the  needle  is  inserted  into 
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the  mucous  membrane  distal  to  the  upper  third  molar,  or,  in  other  words,  distal 
to  the  tuberosity  of  the  superior  maxillary  bone.  (See  Fig.  539.)  The  needle 
is  advanced  upward,  inward  and  backward  to  an  approximate  depth  of  21/0 
cm.  for  adults  or  II/2  em.  for  children.  The  amount  of  solution  injected  on  one 
side  is  4  mils  of  a  1  per  cent ;  with  children  21/^  mils.  "When  the  solution  is  in- 
jected the  point  of  the  needle  should  be  at  the  sphenopalatine  ganglion  which  is 
located  from  5  to  7  mm.  beneath  the  2nd  division  and  midway  between  the  pos- 
terior part  of  the  tuberosity  of  the  superior  maxillary  bone  and  the  anterior  sur- 
face of  the  greater  wing  of  the  sphenoid  bone.     (See  Figs,  48,  60,  and  98.)     The 


Fig.  540. — Wet  anatomical  specimen  illustrating  the  position  of  needle  for  blocking  the  sphenopalatine 
(■Meckel's)  ganglion.  Note  that  the  needle  is  inserted  just  posterior  to  tuberosity  and  that  the  extension 
hub   is  resting  upon   the    occlusal   plane   of  the  teeth. 

hub  and  extension  of  the  needle  rests  upon  the  occlusal  plane  of  the  upper  teeth, 
as  shown  in  Figs.  540  and  541.  The  approximate  depth  of  the  needle  is  2y2  cm. 
The  needle  employed  being  3V2  cm.  in  length,  1  cm.  will  remain  exterior  to 
the  surface  mucosa.  This  injection  will  block  the  sphenopalatine  ganglion  and 
its  liranches.     (See  Figs.  48,  60,  and  98  for  these  branches.) 

Bloddng-  the  Pharyngeal  and  Tonsillar  Plexuses. — The  pharyngeal  and 
tonsillar  j)lcxus('.s  ciiid  theii-  In-anches,  located  postero-laterally  to  the  bai^e  of 
the  tonsil,  are  now  blocked.  For  this  injection  an  extension  hub  is  mounted 
upon  the  syringe  to  facilitate  making  the  injection  without  placing  the  syr- 
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inge  in  the  patient's  mouth.  Upon  the  extension,  place  needle  No.  4,  .25 
gauge,  and  30  mm.  in  length.  (See  Fig.  177.)  First  locate  the  position  of 
the  plica  semilunaris,  which  is  a  fold  of  mucous  membrane  and  a  part  of  the 
anterior  pillar.  Two  imaginary  horizontal  lines  are  now  drawn  which  are  illus- 
trated in  Fig.  542.  The  upper  line  is  drawn  on  a  level  with  the  upper  pole  of 
the  tonsil  indicated  by  3.  The  lower  line  is  drawn  on  a  level  with  the  lower 
pole  of  the  tonsil  indicated  by  2.  An  imaginary  perpendicular  line  indicated 
by  1  is  now  drawn  through  the  base  of  the  tonsil  connecting  with  the  two  trans- 
verse or  horizontal  lines.  Two  injections  are  made  which  are  illustrated  by 
X  in  Figs.  542,  543  and  544.     The  upper  injection  is  made  first.     The  syringe 


Fig.    54L — Position    of    syringe    and    extension    hub    while    injecting    the    sphenopalatine    ganglion. 


is  held  pen  fashion  and  is  allowed  to  assume  a  position  across  the  mouth  Ik 
the  region  of  the  bicuspid  teeth,  as  illustrated  in  Fig.  545.  The  needle  is  ad- 
vanced through  the  anterior  pillar  indicated  by  x  in  Figs.  542,  543,  and  544  to 
a  depth  of  1/2  cm.  and  one-half  mil  of  the  solution  is  injected,  after  which  the 
syringe  is  extended  across  the  median  line  on  the  same  side  of  injection,  until 
the  extension  hub  is  buccal  to  the  occlusal  plane  of  the  lower  teeth,  as  is  illustrated 
in  Figs.  543  and  546.  The  needle  is  now  advanced  5  mm.  further  into  the  tissue 
and  one-half  mil  of  the  solution  is  injected.  Again  advance  the  needle  5  mm.  and 
inject  one-half  mil  of  solution ;  now  advance  the  needle  5  mm.  further,  which 
makes  a  total  depth  of  2  cm.,  and  at  this  point  inject  1  mil  of  the  solution.    The 
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direction  of  the  needle,  after  the  syringe  is  extended  across  the  median 
line  on  the  same  side  of  injection,  should  be  backward  and  on  a  level 
with  the  transverse  plane  drawn  through  the  head.  If  the  needle  has  been 
inserted  correctly  to  a  depth  of  2  cm.,  the  last  mil  of  solution  will  be  in- 


Fig.    542. — Illustrating   points   of   block   injections   for   anesthetizing   the    tonsillar    region.' 

1.  Perpendicular  line  passing  through  base  of  tonsil  which  connects  with  the  two  horizontal  lines. 
2,  Horizontal  line  jiassing  through  lower  jiole  of  tonsil.  3,  Horizontal  line  passing  through  up|)er  pole  of 
tonsil.  4,  Jvocation  for  starting  needle  for  blocking  the  sphenopalatine  ganglion  (indicated  by  X).  5,  Lo- 
cation of  ijosterior  palatine  foramen  and  exit  of  anterior  palatine  nerve  (indicated  by  X).  6,  Uvula.  7, 
Posterior  pillar  or  fauces.  8,  Tonsil.  9,  Anterior  pillar  of  fauces.  10,  Mucosa  located  anterior  to  as- 
cending ramus.  X.  The  upper  and  lower  .\'s  located  near  angles  formed  by  the  perpendicular  and  horizontal 
lines   indicate   the    Iwo    points    for   insertion    of    needle    for   blocking    the    pharyngeal    and    tonsillar    plexuses. 


jcctcd  into  llic  region  (if  the  |)li;i ryiigcal  jind  loiisillar  plexuses  and  ihc'w 
branches.  Tlic  needle  should  nexcr  be  inserted  (kicpcr  tluni  2  cm.  in  a(hilts 
or  L5  mm.    in    diildren.      ll    will    lie    nnled    lluit   the   puncture   point    for   the 
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upper  injection  is  located  just  medial  to  the  angle  formed  by  the  upper  hori- 
zontal and  perpendicular  lines.  (See  Fig.  542.)  The  lower  injection  is  made 
in  the  same  manner  as  already  described  for  the  upper  injection,  with  the 
exception  that  the  puncture  is  made  lateral  to  the  angle  formed  by  the  lower 
horizontal  and  perpendicular  lines.  (See  Figs.  542,  543  and  547.)  The  needle 
is  inserted  through  the  anterior  pillar  for  both  injections. 

Recapitulation  of  the  Injection  of  Solution. — The  amount  of  solution  used 
at  the  various  sites  of  injection  is  as  follows.  Each  quantity  is  named  in  the 
order  in  which  it  is  employed : 


Fig.    543. — Illustrating   the    tonsils,    anterior    and    posterior    pillars. 

1,  Position  of  needle  for  lower  injection  as  it  enters  the  anterior  pillar  and  2,  shows  it  in  position 
at  depth  of  2  cm.  for  blocking  the  pharyngeal  and  tonsillar  plexuses.  The  arrow  indicates  how  the  needle 
extended  to  the  buccal  of  the   lower   teeth.     X  represents  starting  point  for  upper  injections. 


1.  Five  applications  of  a  20  per  cent  procain  suprareniu  Ringer  solution 
to  the  palate,  tonsil,  anterior  and  posterior  pillars  by  the  swabbing  method 
at  intervals  of  three  minutes.     (See  formula,  page  772.) 

2.  For  sphenopalatine  ganglion    (Meckel's)    and  branches 

3.  For  the  pharyngeal  and  tonsillar  plexuses  and  their  Ijranches : 

Upper  injection  2%  mils;  lower  injection  2^2  mils.     Total 

Total  amount  for  one  side 

Total  amount  of  a  1  per  cent  proeain  suprarenin  Ringer  solution 

for   both   sides IS  mils 


■1  mils 


5  mils 


9  mils 
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Time  to  Wait  for  Anesthesia. — At  least  three  minutes  should  elapse  be- 
tween each  application  for  producing  surface  anesthesia  prior  to  making  the 
deep  block  injections.  Anesthesia  is  produced  in  15  minutes  in  the  tissues  sup- 
plied by  Meckel's  ganglion  and  its  branches  following  their  blocking.  At 
least  fifteen  minutes  must  elapse  after  injecting  the  solution  for  blocking  the 
pharyngeal  and  tonsillar  plexuses  postero-laterally  to  the  base  of  the  tonsil. 

Structures  Anesthetized. — The  blocking  of  the  sphenopalatine  ganglion 
produces  anesthesia  of  the  tissues  supplied  by  the  branches  given  off  this 
ganglion.  The  object  of  blocking  the  sphenopalatine  ganglion  for  tonsillec- 
tomij  is  to  anesthetize  the  anterior,  middle,  and  posterior  palatine  branches, 


I'ig.   544. — Illustrating   the   starting  point   of   needle   for  blocking  pharyngeal   and    tonsillar   plexuses.      X   in- 
dicates  the  point   for   the   upper   injection. 


but  in  addition  to  these  branches  the  nasopalatine,  superior  nasal  and  pharyn- 
geal branches  are  anesthetized.  The  blocking  of  the  middle  and  posterior 
palatine  branches  anesthetizes  the  soft  palate,  uvula,,  mucous  membrane,  and 
a  portion  of  the  anterior  and  posterior  pillars  and  tonsils.  The  anterior  pala- 
tine nerve  will  anesthetize  the  tissues  at  the  junction  of  the  hard  and  soft 
palates  o\'''i'  rind  atilcrior  to  Ihc  jxtsln-ioi'  palaliiic  roi-aiiicii.  The  mucosa,  gum 
tis'sues,  and  periosteum  will  be  anesthetized  ahnig  the  lijigual  alveolar  plate  as 
far  anteriorly  as  the  lingual  surface  of  tlu'  cuspid.  The  nasopalatine  nerves 
will  be  blocked,  which  anesthetizes  a  porlion  ol"  llic  nasal  septum,  Ihe  gum 
tissue  and  periosteum  lingual  1o  tlic  ('eiili'al,  hiteral  and  cusjjid   tcdli,  Avliere 
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it  meets  the  anesthesia  from  the  anterior  palatine  nerve  and  completes  the 
anesthesia  of  the  inner  nerve  loop.  Anesthesia  of  the  hard  and  soft  palates, 
which  is  secured  by  blocking  the  inner  nerve  loop,  is  advantageous  as  it  helps 
to  eliminate  gagging  while  operating.  It  is  not  necessary  that  the  nasopalatine 
nerve  be  blocked  for  tonsillectomy,  but  it  is  not  possible  to  prevent  anesthetiz- 
ing it  in  view  of  the  fact  that  the  sphenopalatine  ganglion  is  injected.     The 


Fig.   545. — First  position  of  syringe  and  needle  for  making  the  upper   injection   for  blocking   the   pharyngeal 

and   tonsillar   plexuses. 


Mocking  of  the  pharyngeal  and  tonsillar  plexuses  and  tJieir  branches  anesthetizes 
a  portion  of  the  anterior  and  posterior  pillars,  a  portion  of  the  tonsil,  tJie  ton- 
sillar capsule,  and  the  tissues  located  lateral  to  the  base  of  the  tonsil. 

Precautions. — The  precautions  which  should  be  taken  during  the  block- 
ing of  the  tonsils  are  as  follows:  At  least  five  applications  of  a  20  per  cent 
procain  adrenalin  Ringer  solution  should  be  applied,  allowing  at  least  three 
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minutes  to  elapse  between  each  application,  to  eliminate  the  hypersensitiveness 
of  the  tissue  while  inserting  the  needle  for  the  deep  block  injections  and  to 
prevent  gagging.  The  mucous  membrane  in  the  region  of  the  tonsil,  soft  palate, 
pharynx  and  larynx  is  hypersensitive  in  the  majority  of  people  and  reacts  to 
the  slightest  irritation,  thereby  causing  straining  and  gagging.  Therefore,  the 
operator  should  not  overlook  this  important  factor  and  attempt  to  make  the 


Fig.   546. — Second   position  of  syringe   and   needle   for   making   the   upper   injection    for   blocking   the 
pharyngeal  and  tonsillar  plexuses. 

1   and   2   represent   the  starting  points   located   in   the   anterior   pillar. 


deep  block  iiijcf-lions  Ix'Torc  siiriiciciit  liiiic  iias  elapsed  to  allow  the  anesthetic 
to  produce  surface  anesthesia.  Great  care  should  be  exercised  to  prevent  sud- 
den movement  of  the  patient  while  inserting  the  needle  posterior  to  the  tuberosity 
of  the  superior  maxilhiry  bone  for  the  blocking  of  the  sphenopalatine  ganglion 

and  Ijranchcs;  also  wliil*-  injcdin^'  llic  plui ry iigcjil  Jiiid  lonsillar  [)le.\us('s,  wliicli 


TONSlTJiECTOMY,    NASATi    SEI'THM,    AND    I.ATlllJATi    NASAL    WAT.L  781 

might  result  in  broakiiii^'  the  noodle.  Tlio  diroetion  of  tlie  neodlo  for  hlockiug  the 
pharyngeal  plexus  is  backward  on  a  transverse  j^lane  drawn  through  the  head. 
The  extension  hub  and  syringe  should  never  be  allowed  to  assume  a  position  lin- 
gual to  the  lower  teeth  on  the  same  side  of  injection,  for  if  the  syringe  is  held  iji 
that  position  the  needle  would  be  advanced  backward  and  too  far  laterally.  An 
extreme  lateral  position  must  be  avoided  as  well  as  the  insertion  of  the  needle 


Fig.    547. — Illustrating   the    region    of   tonsil.      1    and    2    starting   points    for    upper    and    lower    injections    in 
region 'of  pharyngeal  and  tonsillar  plexuses.     3,.  Anterior  pillar.     4,  Tonsil. 

deeper  than  2  cm.,  in  order  to  avoid  deep  blood  vessels  and  the  vagus  nerve. 
The  needle  employed  for  the  blocking  of  the  plexuses  is  3  cm.  in  length,  and  the 
average  depth  of  its  insertion  for  an  adult  is  2  cm.  Therefore  1  cm.  is  allowed 
to  remain  in  full  view  and  exterior  to  the  surface  of  the  tissue  at  the  puncture 
point. 
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Operating  should  never  he  attempted  until  at  least  fifteen  minutes  have 
elapsed  following  the  injecting  of  the  solution,  and  at  this  time  perfect  anesthe- 
sia of  the  entire  area  will  he  secured. 

Operative  and  Postoperative  Hemorrhage. — If  the  deep  block  injections 
have  been  made  properly,  the  solution  containing  1/50,000  of  snprarenin,  which 
is  equivalent  to  1/3200  of  a  grain  per  mil,  there  will  be  very  little  or  no 
hemorrhage  during  or  after  the  operation.  It  has  been  the  author's  ex- 
perience with  this  technic  that  very  little  hemorrhage  is  ever  experienced; 
in  fact,  in  some  cases  the  tissues  at  the  site  of  operation  are  scarcely  covered 
Avith  blood.  The  reason  for  the  lack  of  hemorrhage  no  doubt  is  due  to  the  fact 
that  the  solution  is  injected  into  the  healthy  tissue  at  a  point  distant  from 
the  operative  area,  and  the  suprarenin  exerts  a  more  powerful  action  upon  the 
arterioles  and  blood  vessels  in  the  part  injected  than  if  the  solution  was  in- 
jected into  an  intlamecl  or  infected  tissue  in  the  immediate  tonsillar  region. 

Another  factor  which  may  prevent  hemorrhage  to  a  considerable  extent 
is  that  little  or  no  solution  is  lost  during  the  operation,  because  it  is  injected 
at  a  distant  point  and  not  into  the  operative  tissue.  In  other  words,  all  the 
solution  which  is  injected  is  retained. 

ADVANTAGES  OF  THE  DEEP  BLOCK  METHOD  FOR  TONSILLECTOMY 

1.  The  area  of  operation  is  blocked  by  anesthetizing  the  nerve  branches 
in  the  health}^  tissue  at  a  point  distant  from  the  operative  field. 

2.  The  needle  is  not  inserted  into  inflamed  or  infected  tissue. 

3.  Wlien  the  nerves  are  blocked  in  healthy  tissue  at  a  distant  point  from 
the  operative  field,  the  toxins  or  infected  material  are  not  forced  into  the 
healthy  tissue. 

4.  Postoperative  hemorrhage  is  much  less  when  utilizing  the  deep  block 
method  than  when  infiltration  anesthesia  or  general  anesthesia  is  employed. 

5.  Very  little  or  no  pain  is  caused  while  making  the  deep  block  injections. 

6.  "When  these  injections  are  properly  made,  no  pain  is  experienced  by 
the  patient,  and  with  little  or  no  hemorrhage  the  operator  has  a  clear  vision 
of  the  entire  operative  area  and  can  take  his  time  and  do  a  complete  enu- 
cleation, thereby  removing  the  entire  capsule  along  with  the  tonsil.  When 
the  part  is  thoroughly  blocked  and  with  little  or  no  hemorrhage,  it  is  self- 
evident  that  the  operator  will  employ  all  his  skill  in  operating.  When  the 
tonsil  witli  its  capsule  is  thoroughly  removed  without  pain  and  with  a  small 
amount  of  hemorrhage,  it  may  be  fittingly  termed  modern  sui'gery  and  anes- 
thesia in  every  respect. 

BLOCK  ANESTHESIA  FOR  SURGICAL  OPERATIONS  UPON  THE 
NASAL  SEPTUM  AND  TURBINATE  BONES 

The  anesthetization  of  llie  nasal  septum  ;iiid  turbinate  bones  is  easily 
accomplished  hy  \\\c  deep  block  mdliod.  P>\'  this  mctliofl  llic  tissues  can  be 
thoroughly  blocked  and  the  operation  performed  without  discomfort  to  the 
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patient.  This  method  is  of  unlimited  value  to  the  rhinologist,  not  only  from 
the  standpoint  of  producing  profound  anesthesia  of  the  operative  field,  but 
it  makes  it  possible  to  operate  cases  in  the  office  which,  many  times  lierctofore, 
were  taken  to  a  hospital  and  a  general  anesthetic  administered. 

Nerve  Supply  to  Region  of  Nasal  Septum  and  Turbinate  Bones. — The 
nerve  suppl}-  of  tlie  nasal  septum  is  chietly  supplied  by  the  nasopalatine  branch 
given  off  the  sphenopalatine  ganglion.  These  nerves  (right  and  left)  supply  the 
central  and  loAver  part.  The  posterior  portion  of  the  septum  is  supplied  by 
small  branches  from  the  sphenopalatine  ganglion.  The  anterior  portion  is 
supplied  by  the  medial  branch  of  the  nasociliary  nerve  which  is  derived 
from  the  ophthalmic  division. 

The  lateral  nasal  wall  derives  its  nerve  supply  as  follows:  The  upper 
posterior  portion  of  the  lateral  nasal  wall,  from  the  posterior  superior  lateral 
nasal  branches  derived  from  the  sphenopalatine  ganglion ;  the  lower  posterior 
portion  is  supplied  by  the  posterior  inferior  lateral  nasal  branch  derived 
from  the  anterior  palatine  nerve ;  the  anterior  superior  portion  is  supplied  by 
the  lateral  nasal  branch  from  the  nasociliary  nerve ;  the  anterior  inferior 
portion  of  the  lateral  wall,  including  the  floor  and  anterior  j^art  of  inferior 
meatus  are  supplied  by  a  nasal  branch  derived  from  the  anterior  superior 
dental.     (See  Figs.  77,  79,  80,  92,  97,  and  98.) 

Technic  for  Blocking'  Nerves  Supplying  Nasal  Septum. — As  above  stated 
the  nerve  supply  to  the  nasal  septum  is  derived  from  two  sources:  first,  the 
principal  supply  from  branches  derived  from  the  sphenopalatine  ganglion ; 
second,  from  the  medial  branch  of  the  nasociliary  nerve  of  the  ophthalmic. 
The  first  injections  made  are  the  blocking  of  the  right  and  left  sphenopalatine 
(Meckel's)  ganglion,  employing  the  same  technic  as  given  on  page  773  for 
blocking  the  tonsils.  The  blocking  of  the  sphenopalatine  ganglion  anes- 
thetizes all  branches  supplying  the  nasal  septum  with  the  exception  of  the 
medial  branch  of  the  nasociliary.  The  latter-named  branch  is  blocked  as 
follows :  The  nares  are  dilated  by  means  of  the  nasal  speculum.  A  needle  of 
small  calibre  such  as  needle  No.  4  (see  Fig.  177)  is  employed.  The  needle 
is  inserted  into  the  mucosa  covering  the  nasal  septum  just  posterior  to  the 
lower  border  of  the  nasal  bone.  It  is  advantageous  to  draw  an  anterior  pos- 
terior line;  i.  e.,  a  line  starting  at  the  lower  border  of  the  nasal  bones  and 
extending  posteriorly  along  the  nasal  septum.  After  the  needle  is  started  into 
the  mucosa,  approximately  5  mm.  posterior  to  the  lower  border  of  the  nasal 
bones  (along  the  imaginary  line)  and  is  advanced  approximately  15  mm.  in 
an  upward  and  posterior  direction,  two  mils  of  a  1  per  cent  procain  suprarenin 
Ringer  solution  is  slowly  and  continuously  injected  from  the  time  the  needle 
enters  the  tissue  until  the  proper  depth  has  been  reached.  This  injection  will 
anesthetize  the  medial  nasal  branch  of  the  nasociliary  nerve  within  5  minutes. 
The  blocking  of  the  right  and  left  sphenopalatine  ganglion  and  the  right  and 
left  medial  nasal  nerves  Avill  produce  a  rapid  and  profound  anesthesia  for 
operations  upon  the  nasal  septum. 
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Technic  for  Blocking-  Nerves  Supplying  the  Lateral  Nasal  Wall  for  such 
Operations  as  Resection  of  Turbinates. — As  above  stated  the  nerve  supply  to 
the  lateral  nasal  wall  is  derived  from  three  sources :  first,  from  branches 
via  the  sphenopalatine  ganglion;  second,  from  the  lateral  nasal  branch  de- 
rived from  the  nasociliary  of  the  ophthalmic ;  third,  from  a  nasal  branch 
derived  from  the  anterior  superior  dental. 

The  first  injection  is  to  block  the  sphenopalatine  (Meckel's)  ganglion 
on  the  side  of  operation,  employing  the  same  technic  as  given  on  page  773  for 
blocking  the  tonsils.  Next  block  the  lateral  nasal  branch  of  the  nasociliary 
as  follows:  The  naris  is  dilated  by  means  of  the  nasal  speculum.  A  needle 
of  small  calibre  such  as  needle  No.  4  (see  Fig.  177)  is  employed.  The  needle 
is  inserted  into  the  mucosa  covering  the  lateral  nasal  wall  at  a  point  5  mm. 
posterior  to  the  lower  l)order  of  the  nasal  bone.  It  is  advantageous  to  draw 
an  imaginary  line  posteriorly  from  the  lower  border  of  the  nasal  bone  simi- 
lar to  that  described  above  for  blocl^ing  the  nasal  septum.  After  the  needle 
is  started  into  the  mucosa  at  the  above  named  point  (along  imaginary  line) 
it  is  advanced  approximately  15  mm.  in  an  upward  and  posterior  direction, 
and  two  mils  of  a  1  per  cent  procain  suprarenin  Ringer  solution  is  slowly  and 
continuously  injected  from  the  time  the  needle  enters  the  tissue  until  the 
proper  depth  has  been  reached.  The  next  injection  is  to  block  the  nasal 
branch  given  off  the  anterior  superior  dental  which  is  accomplished  by  mak- 
ing an  infraorbital  injection  which  technic  is  described  on  page  459.  The 
blocking  of  the  anterior  superior  dental  may  not  suffice  and  it  may  be  neces- 
sary to  block  the  overlapping  branches  from  the  opposite  side.  If  necessary, 
a  tampon  is  placed  in  the  anterior  portion  of  the  naris  in  contact  with  the 
anterior  inferior  part  of  the  nasal  wall.  The  tampon  should  be  dipped  in  a  20 
per  cent  solution  of  the  anesthetic  which  has  been  described  on  page  772  and 
left  in  position  for  ten  minutes,  then  removed  and  replaced  with  fresh  solu- 
tion and  left  again  for  ten  minutes.  The  above  injections  will  produce  pro- 
found anesthesia  so  operations  can  be  performed  upon  the  lateral  nasal  wall. 


CHAPTER  XXXIV 

NEURALGIAS  OF  THE  TRIGEMINUS 

The  trigeminus  is  subject  to  two  types  of  neuralgia;  first,  symptomatic 
pains ;  second,  spasmodic  pains,  or  tic  douloureux.  The  symptomatic  pains  are 
by  far  the  most  frequent.  They  may  be  supraorbital,  infraorbital,  supramaxil- 
lary,  intramaxillary,  dental  and  mixed  form.  The  most  common  type  is  the  su- 
praorbital, and  next  the  mixed  form. 

The  trigeminus  or  fifth  cranial  nerve  is  one  of  the  most  extensively  dis- 
tributed and  most  delicately  sensitive  nerves  of  the  body.  It  supplies  sensa- 
tion to  the  face,  conjunctiva,  nose,  frontal  and  maxillar}-  sinuses,  teeth,  palate, 
tongue,  and  part  of  the  upper  pharynx;  also  to  the  scalp  as  far  back  as  the 
vertex  and  to  the  external  auditory  meatus;  gives  sensation  to  three-quarters 
of  the  dura  mater,  falx,  and  probably  the  tentorium.  In  addition  to  the 
trigeminus  supplying  the  above  parts  with  sensation,  it  supplies  them  with 
trophic,  vasomotor  and  secretory  fibers.  The  vasomotor  fibers  are  brought 
to  it,  in  part,  from  the  medulla  and  cervical  spinal  cord  via  the  sympathetic. 
The  secretory  fibers  have  the  same  origin.  The  trigeminus  nerve  likcAvise  sup- 
plies motion  to  the  muscles  of  mastication.  The  sensory  part  of  this  nerve 
is  subject  to  sensory  neuroses,  such  as  neuralgia,  paresthesia,  and  anesthesia. 
Trigeminal  neuralgia  is  closely  related  to  dental  practice,  and  aside  from 
its  etiological,  diagnostic  relation  and  treatment  of  the  terminal  reflex  neu- 
ralgias, which  are  directly  connected  with  maxillary  and  dental  lesions,  the 
complex  problem  of  trigeminal  neuralgia  is  essentially  one  which  concerns  the 
oral  surgeon.     (See  Nervus  Trigeminus,  Chapter  VII.) 

Referred  Pain. — Pain  may  be  produced  by  either  a  distant  or  local  cause, 
as,  for  example,  an  irritated  or  exposed  pulp  may  cause  pain  in  its  immediate 
region  as  the  nerves  supplying  the  dental  pulp  are  the  peripheral  endings  of 
the  large  trunk  through  which  pain  impulses  are  transmitted ;  or  the  pain 
may  be  located  at  a  distant  point,  such  as  neuralgia  in  the  ear,  occipital 
headache,  etc.,  due  to  the  direct  relationship  of  the  surrounding  parts.  It 
should  be  remembered  that  the  area  of  referred  pain  is  not  sensitive  to 
pressure  if  the  pain  is  actually  referred,  but,  if  it  is  of  local  origin,  the  tissue 
in  the  immediate  region  is  painful  on  pressure.  Referred  pain  can  be 
caused  by  pressure,  injury,  trauma,  or  irritation  of  a  sensory  nerve  at  a 
distant  point.  This  stimulation  is  transmitted  over  certain  sensory  nerve 
branches  to  a  remote  part  and  there  interpreted  as  pain.  A  good  example 
is  the  common  experiment  of  touching  the  face,  striking  the  teeth,  cheek  or  jaw, 
which  many  times  will  start  severe  paroxysms  of  pain  at  some  distant  point. 

785 
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Another  common  example  of  referred  pain  which  has  been  experienced 
undoubtedly  by  every  dentist,  is  that  the  patient  will  complain  of  pain  in  a 
certain  tooth  and  on  examination,  it  will  be  found  that  it  is  perfectly  healthy 
and  free  from  caries  or  irritation  and  instead,  a  large  carious  cavity  is  found  in 
the  opposite  jaw,  the  pain  being  referred  by  the  connecting  nerve  branches.  When 
the  proper  treatment  is  employed  the  patient  is  relieved.  Many  times  it  is 
difficult  to  convince  the  patient  that  the  pain  is  not  located  in  the  tooth  in 
which  no  pathology  is  present. 

Neuralgia  is  a  condition  characterized  by  pain  in  the  course  of  a  nerve 
trunk  or  trunks;  therefore,  it  is  not  a  distinct  disease  but  only  a  symptom 
and  the  modern  trend  is  to  discard  this  term,  except  to  indicate  a  nerve  pain. 
Many  pains  formerly  called  neuralgia  were  really  due  to  neuritis,  reflex  irri- 
tation or  to  some  form  of  organic  disease,  although  there  are  a  certain  per- 
centage of  persistent  nerve  pains  for  which  no  organic  etiology  can  be  discov- 
ered. Therefore,  both  as  a  matter  of  convenience  and  necessity,  we  still 
cling  to  the  term  neuralgia.  However,  we  attempt  to  classify  it  in  accordance 
with  its  etiology  and  location.  There  are  a  number  of  neuralgias,  such  as 
hysterical,  gouty,  neuritic,  cervical,  trigeminal,  brachial,  etc.  Neuralgia  is 
also  spoken  of  as  symptomatic  or  idiopathic,  according  to  whether  we  know 
or  do  not  know  the  etiology  of  the  pain.  The  careful  and  observing  physician 
or  dentist  has  little  or  no  use  for  the  term  idiopathic,  inasmuch  as  in  most  cases 
the  basis  of  the  pathology  may  be  determined. 

To  illustrate  the  theory  of  referred  pain,  the  writer  will  use,  for  example, 
the  sensory  root  of  the  fifth  nerve,  situated  between  the  Gasserian  ganglion 
and  its  deep  sensory  nucleus  which  is  located  in  the  pons  varolii  and  medulla 
oblongata.  (See  Figs.  43,  45,  and  60.)  This  large  sensory  nucleus  of  the  fifth 
nerve  is  highly  complicated  and  extends  from  the  knee-shaped  bend  in  the  pons 
varolii  through  the  third  cervical  segment  of  the  spinal  cord.  It  also  contains 
sensory  fibers  from  which  arise  various  branches  of  the  fifth  nerve,  such  as  the 
ophthalmic,  maxillary  and  mandibular,  with  their  sub-branches.  At  this  point, 
these  sensory  branches  are  in  very  close  relation  with  the  central,  terminal  or 
other  trigeminal  branches  which  supply  various  areas,  thereby  innervating  the 
temple,  teeth,  forehead,  etc.  As  a  result,  painful  stimuli  ma^^  arise  within  an 
accessory  sinus,  the  nasal  cavity,  eye,  teeth  and  ear;  and  the  pain  may  be  re- 
ferred to  and  interpreted  as  pain  at  a  distant  point,  as,  for  example,  the  temple, 
forehead,  occipital  region,  or  other  regions  than  the  points  of  stimulation. 

By  applying  strong  stimuli  to  the  teeth  or  mucous  membrane,  such  as  a  cur- 
rent of  electricity,  oscillatious  in  the  eye,  accompanied  by  increased  lacrimation 
which  is  due  to  the  stimulation  of  tlie  second  and  third  divisions  of  the  fifth 
nerve  will  be  produced.  When  tlic  slimulus  is  applied  to  the  soft  palate  alone, 
increased  lacrinuiticjii   is  all   tliaf    is  ])roduccd. 

The  various  freqnent  references  by  the  patient  to  painful  stimuli,  such 
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as  nasal,  ocular,  aural,  or  dental  to  the  occipital  region,  are  anatomically  ex- 
plained by  the  central  contiguity  of  the  ophthalmic,  maxillary  and  mandib- 
ular afferent  sensory  terminals  to  those  of  the  upper  three  cervical  nerve  roots, 
located  in  the  region  of  the  descending  trigeminal  nucleus.  (See  Figs.  44,  45 
and  60.)  The  terminal  or  peripheral  distribution  of  the  three  upper  cervical 
nerves  is  located  posteriorly  to  the  head  and  neck.  (See  Figs.  48  and  121.) 
Take,  for  example,  the  nasociliary  nerves,  the  stimulation  of  wliicli  may  be 
due  to  an  irritant,  such  as  trauma,  and  may  be  located  in  the  nasal  region. 
The  sensory  fibers  composing  the  nasociliary  nerves,  are  enclosed  within  the  first 
or  ophthalmic  division  of  the  fifth  nerve  with  the  fibers  of  the  frontal,  supra- 
orbital and  supratrochlear  nerves  which  snpply  the  supraorbital  and  frontal 
region.  (See  Figs.  51  and  54a.)  It  is  a  well-known  fact  that  the  pathology 
which  involves  the  nasociliary  nerves  may  produce  neuralgia  of  the  forehead 
and  scalp  region  by  the  radiation  of  pain  transmitted  along  the  path  of  the 
frontal,  supraorbital  and  supratrochlear  nerves  with  which  they  are  closely 
associated. 

Another  striking  example  of  referred  pain  is  the  neuralgia  which  mani- 
fests itself  in  the  ear,  caused  by  a  carious  tooth  located  in  either  the  upper  or 
the  lower  jaw.  This  is  due  to  the  relation  of  the  facial  nerve  to  the  fifth 
or  trigeminal.  The  pain  is  produced  in  the  ear  through  the  tympanic  branch, 
which  passes  through  the  tympanic  membrane  and  is  associated  with  the 
auriculotemporal  nerve  through  which  the  third  or  mandibular  communicates 
with  the  external  auditory  meatus.     (See  Fig.  119.) 

A  frontal  headache  may  be  caused  by  a  carious  tooth,  infection  of  the 
antrum,  pulp  nodules,  alveolar  abscess,  eye  strain,  etc.  To  locate  the  etiology 
of  referred  pain,  the  operator  must  be  a  keen  diagnostician  and  search  for 
the  direct  cause  by  careful  physical  examination  and  by  the  process  of  elim- 
ination. Many  nerve  trunks  have  been  blocked  with  alcohol  to  give  the  patient 
relief,  the  cause  of  the  pain  having  been  overlooked  by  the  operator,  while,  if 
located  and  removed,  no  deep  nerve  block  injection  would  have  been  necessary. 

There  is  no  pain  quite  so  severe  and  agonizing  as  that  of  trifacial  neural- 
gia or  tic  douloureux.  In  mild  cases  the  patient  may  suffer  only  intermit- 
tently, sometimes  going  for  days,  weeks,  or  even  months,  without  an  attack, 
but  without  a  moment's  w^arning,  the  patient  may  be  seized  wdth  a  severe  at- 
tack. In  the  worst  types  of  cases,  the  pain  may  be  agonizing  and  practically 
continuous,  and,  in  most  cases,  associated  with  spasmodic  facial  contractions. 
Many  of  these  patients  have  undergone  every  known  medical  treatment,  with 
little  or  no  success  as  a  result. 

CLASSIFICATION  OF  VARIOUS  FORMS  OF  TRIGEMINAL  NEURALGIA 

It  is  extremely  important  to  differentiate  between  the  following  forms  of 
trigeminal  neuralgia : 
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1.  Purely  peripheral,  preganglionic,  extracranial. 

2.  The  ganglionic  type. 

3.  The  retroganglionic  or  intracranial,  reflex  types  caused  by  new  growths, 
tumors,  cortical  lesions,  etc. 

4.  Symptomatic  pains  caused  from  other  lesions  which  yield  to  a  differ- 
ent treatment  than  that  for  the  primary  type  of  tic  douloureux. 

ETIOLOGY  AND  PATHOLOGY  OF  SYMPTOMATIC  PAIN  NEURALGIA 

The  etiology  and  pathology  of  symptomatic  neuralgia  are  more  or  less 
obscure,  for  in  the  greater  number  of  patients,  no  lesion  can  be  found  of  the 
trigeminus  nerve  or  the  Gasserian  ganglion.  In  the  symptomatic  type  of  neu- 
ralgia the  female  sex  is  more  often  affected.  Most  cases  are  found  in  the 
first  half  of  life,  and  are  generally  manifested  during  the  spring  or  winter, 
the  left  side  being  more  often  involved.  The  superior  maxillary  and  man- 
dibular divisions  of  the  trigeminus  are  most  susceptible  to  the  so-called  rheu- 
matic influences,  while  the  first  or  ophthalmic  branch  is  more  susceptible  to 
malarial  and  septic  poisonings.  There  is  no  question  but  that  alveolar  ab- 
scesses, decaj^ed  teeth,  sinus  infection,  pulp  stones,  abnormal  roots,  impacted 
or  unerupted  teeth,  malformed  teeth,  necrosed  bone,  etc.,  have  played  an 
important  role  in  producing  the  symptomatic  type  of  neuralgia,  predisposing 
to  tic  douloureux.  Ocular,  nasal,  antral,  and  frontal  sinus  disease  may  be  the 
cause  of  neuralgia  in  the  supraorbital  nerve.  Hj^steria,  malaria,  epilepsy, 
syphilis,  focal  infection,  trauma,  neuritis,  herpes  zoster,  chronic  tonsillitis 
and  tumors  may  be  important  factors  in  causing  excruciating  trigeminal 
pains.  A  carious  tooth,  alveolar  abscess,  tumors,  or  empyema  of  the  antrum 
are  very  frequent  factors  in  the  causation  of  trifacial  neuralgia  of  the  sec- 
ond division;  whereas  an  impacted  lower  third  molar  is  an  important  cause 
of  mandibular  neuralgia. 

Symptoms  of  Neuralgia. — The  symptoms  classified  as  symptomatic  are 
pains  that  are  sharp  and  intense,  with  exacerbations  and  remissions.  Their 
character  and  duration  depend  upon  the  etiology;  various  causes  producing  dif- 
ferent symptomatic  pains.  Other  symptoms  present  are  discussed  under  the 
"Symptoms  of  Tic  Douloureux." 

Etiology  and  Pathology  of  Tic  Douloureux. — Tic  douloureux  is  a  special 
form  of  trifacial  neuralgia  wliicii  occurs  in  middle  or  advanced  life,  and  is 
usually  very  severe  in  its  symptoms  and  obstinate  in  its  course.  It  should 
always  be  distinguished  from  the  ordinary  or  s.vmptomatic  form  of  trifacial 
neuralgia.  Tic  douloureux  is  a  special  disorder  and  in  most  cases  is  dependent 
upon  changes  in  llic  ncrvf  itself.  It  is  one  essential  ))rimary  type  which  dom- 
inates the  clinical  pictni-e  of  trigeminal  neuralgia.  The  peri])heral  or  exti-a- 
cranial  reflex  and  the  centfal  or  reti-o-ganglionic  types  of  trigeminal  neuralgias 
may  be  caused  by  so;iie  form  of  inlr-ac^i-anial  or  cortical  |)athology,  su(;h  as  tu- 
mors, gumma,  etc.     The  \ai'i(tus  foi'iiis  of  psyehoneuroses  which  so  often  attack 
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the  fifth  cranial  nerve,  are  purely  symptomatic  and  are  only  secondary  mani- 
festations of  other  pathological  conditions.  These  conditions  will  in  most  cases 
yield  to  treatment  other  than  that  whieli  is  necessary  to  arrest  or  remove  tlie 
cause  of  the  essential  and  primary  pathology  of  the  nerve  trunk,  which  is  rec- 
ognized as  tic  douloureux. 

Tic  douloureux  is  no  doubt  due  to  either  a  toxic  or  to  an  atrophic  proc- 
ess which  exists  at  seme  point  in  the  various  nerve  branches,  Classerian  ganglion, 
or  brain.  A  low  grade  neuritis  which  may  be  caused  by  infection,  such  as 
an  alveolar  abscess,  empyema  of  the  antrum,  or  impacted  third  molar  with 
infection,  as  a  rule,  does  not  show  changes  in  the  nerve  branch,  but  the  small 
arteries  which  supply  the  nerves  are  bound  to  undergo  an  endarteritis  which 
causes  their  caliber  to  decrease  and  prevents  the  nerve  from  receiving  its  proper 
nourishment.  In  some  cases  the  Gasserian  ganglion  has  shown  degenerative 
changes,  but  these  have  been  considered  purely  secondary.  In  these  cases  the 
operation  for  the  incision  or  removal  of  the  nerve  trunk  itself  eliminates  the  pain. 
Therefore  these  degenerative  changes  have  not  as  yet  proved  a  causative  factor 
of  tic  douloureux. 

In  some  cases  neurotic  changes  have  been  found,  such  as  an  increase  in 
connective  tissue  or  increased  vascularity,  but  even  the  cause  of  this  patholog- 
ical change  has  not  yet  been  determined  although  it  may  be  considered  the 
result  of  former  treatment,  such  as  the  injection  of  alcohol  into  the  nerve 
branch  which  has  produced  the  neurotic  changes.  There  may  be  impingement 
upon  the  nerve  trunk  by  a  tumor,  exostosis  or  cicatricial  tissue. 

Within  recent  years,  it  has  been  found  that  in  some  of  the  cases  where  the 
Gasserian  ganglion  has  been  removed,  a  definite  bony  protuberance  situated 
on  the  superior  aspect  of  the  anterior  surface  of  the  apex  of  the  petrous  portion 
of  the  temporal  bone  and  anterior  to  the  Gasserian  ganglion,  extended  into  the 
substance  of  the  Gasserian  ganglion.  Without  doubt,  this  extension  of  bone  is 
an  exostosis  and  a  possible  causative  factor  in  the  production  of  the  symptoms 
of  tic  douloureux.  Those  patients  in  wdiom  the  exostosis  and  the  impinged  gang- 
lion was  found,  experienced  pain  in  all  three  branches  of  the  fifth  nerve. 

Syphilis,  causing  the  formation  of  a  gumma,  extreme  exposure,  infection 
and  other  depressing  influences  are  many  times  the  etiological  factors,  to- 
gether wdth  pathological  conditions  existing  in  the  orbit,  empyema  of  the 
antrum,  frontal  sinus  involvement,  and  other  local  diseases  as  described  under 
the  heading  of  ''Etiology  and  Pathology  of  Symptomatic  Pain  Neuralgia." 

Symptoms  of  Tic  Douloureux. — The  symptoms  of  tic  douloureux  are 
characterized  by  severe,  agonizing,  shooting  pains,  which  in  most  cases  begin 
in  the  region  of  the  nose,  jaws,  or  upper  and  lower  lips,  and  from  this  loca- 
tion radiate  through  the  teeth  into  the  orbital  cavity,  or  over  the  temple, 
brow  and  forehead.  ^  During  a  severe  paroxysm,  the  patient's  face  is  highly 
flushed,  usually  pinched  and  drawn.  Increased  lacrimation,  running  from 
the  nose,  spasmodic  contraction  of  the  facial  muscles  and  tongue  may  occur. 
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with  the  patient  groaning  and  manifesting  an  expression  of  extreme  agony. 
Often  the  patient  experiences  only  a  single  attack  lasting  from  one  to  several 
minutes.  Returning  attacks  are,  however,  not  unusual,  and  if  this  is  the  case, 
each  additional  one  may  be  less  intense  than  the  one  previous  to  it.  The  par- 
oxysms of  pain  in  tic  douloureux  may  be  started  by  the  patient  in  speaking,  eat- 
ing, moving  the  tongue,  the  touch  of  the  finger  to  the  face,  taking  of  liquids  or 
food  in  the  mouth,  SAvallowing  or  taking  of  sweet  or  sour-  things,  the  slamming 
of  a  door,  a  draft  of  air,  or  the  inhaling  of  cold  air.  In  taking  food  or  drink, 
the  paroxysm  is  more  likely  to  be  brought  on  if  the  substance  taken  is  either 
SAveet  or  sour,  but  the  fact  that  the  food  or  drink  is  either  hot  or  cold  is  not 
a  factor  in  bringing  on  the  paroxysm ;  therefore  the  beginner  need  not  con- 
fuse tic  douloureux  with  pulpitis.  A  delicate  touch  such  as  the  weight  of  a 
fly  wall  bring  on  a  paroxysm  more  quickly  than  will  a  heavy  pressure  such 
as  the  slap  of  the  hand.  In  fact,  the  patient,  upon  the  approach  of  a  paroxysm, 
will  suddenly  slap  his  hand  heavily  over  the  affected  part  and  begin  a  vigor- 
ous massage,  all  the  while  smacking  the  lips  and  drawing  the  mouth  tow^ard 
the  opposite  side.  This  is  a  typical  clinical  picture  especially  when  the  pain 
is  at  the  mental  foramen. 

The  patient  experiences  more  difficulty  and  pain  during  the  fall  and 
winter  months  and  in  some  cases  may  entirely  escape  an  attack  during  the 
summer  months. 

The  pains  during  the  attacks  are  always  located  on  one  side  of  the 
face  and  in  most  cases  are  centered  in  one  branch  of  the  fifth  cranial  nerve, 
the  second  or  maxillary  division  being  more  often  involved,  the  next  being  the 
third  or  mandibular  division.  However,  it  must  be  remembered  that  the  pain 
may  not  remain  in  the  region  of  these  two  branches,  but  may  spread  to  the 
whole  side  of  the  face.  In  addition  to  the  symptoms  described,  there  are  often 
associated  wdth  the  pain  spasmodic  contractions  of  the  facial  muscles  and 
tongue  or  the  lower  jaw  presents  quick  movement.  The  patient  may  be 
awakened  and  spend  many  sleepless  hours;  there  is  also  impairment  of  nutri- 
tion. In  some  cases  the  patient  may  not  eat  for  fear  of  starting  another  at- 
tack. Depression  of  spirits  is  present  in  many  cases,  for  the  pain  the  patient 
suffers  is  one  of  intense  agony;  no  doubt  the  worst  pain  nature  could  devise. 

The  writer  has  never  seen  a  patient  with  true  bilateral  facial  neuralgia, 
and  it  is  his  opinion  that  those  patients  who  complain  of  feeling  pain  on  both 
sides  are  not  suffering  from  true  bilateral  tic  douloureux. 

Tlie  cause  of  Tifiiritis  is  usually  a  geiu^i-al  systemic  one.  It  may  Ix'  from 
a  l)ilri1('i-al  local  lesion  of  llic  teeth  or  of  the  several  sinuses  and  it  iiiiisi  not 
be  forgotten  Ihat  impairment  of  vision  may  also  l)e  an  impoi'tant  factor  in 
causing  com])laint  of  bilateral  pain. 

The  clinical  picture  in  various  indixidnals  dilTcrs  eonsiderahly.  Some 
patients  Mill  not  talk,  eat  or  dr-ink,  and  if  tliey  do,  they  ma\'  atlempl  to  con- 
fine tJH'  food  1o  one  side-  of  llie  monlli,  all  of  wliieli   is  done  in  an  allempt   1o 
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Avard  off  an  attack.  Some  patients  will  not  wash  one  side  of  their  face  or 
brush  their  teeth  on  one  side,  for  they  are  always  in  constant  fear  of  causing 
a  severe  paroxysm  of  pain.  In  most  cases  the  pain  begins  in  one  definite 
spot  and  radiates  in  various  directions,  involving  only  the  side  of  the  start- 
ing point.  When  the  pain  subsides,  it  usually  returns  in  the  same  spot  where 
it  previously  began  and  radiates  in  certain  directions,  although  the  patient 
describes  it  as  in  one  certain  location,  which  can  in  most  cases  be  covered 
with  a  ten  cent  piece.  Later  on,  several  pain  centers  may  develop  and  pain 
begin  simultaneously  in  all  of  them,  or  may  take  turns,  radiating  from  one 
to  another.  The  pain  may  be  situated  over  the  nerve  branch  in  which  it 
first  appears,  later  involving  a  number  of  branches.  Patients  who  have 
suffered  for  years  with  this  condition  become  somewhat  accustomed  to  the 
painful  attacks.  However,  they  show  great  evidence  of  extreme  pain  during  the 
paroxysm  but  learn  to  control  their  outcry. 

Diagnosis. — In  the  diagnosis  and  treatment  of  patients  suffering  from 
tic  douloureux,  a  thorough  and  careful  examination  should  be  made,  and 
all  modern  methods  of  diagnosis  utilized.  First,  one  should  ascertain  the  ex- 
act condition ;  second,  determine  whether  the  condition  is  trifacial  neuralgia  or 
not.  If  such  is  the  case,  then  palliative  or  expectant  treatment  is  given  with  the 
object  of  improving  or  permanently  eradicating  the  cause.  This  happ}^ 
result,  Mdiich  is  always  appreciated  by  the  patient,  can  be  accomplished  in  some 
who  are  suffering  from  tic  douloureux.  A  Wassermann  test  should  always 
be  made  in  order  to  find  or  rule  out  syphilis. 

One  of  the  most  important  diagnostic  aids  in  determining  the  etiology  of 
this  condition  is  roentgenograms  of  the  teeth  and  osseous  structures,  antrum 
and  sinuses,  more  particularly  the  frontal  sinus.  The  x-ray  plate  should  disclose 
the  presence  of  pulp  stones,  abnormal  roots,  malformed  teeth,  unerupted  or  im- 
pacted teeth,  supernumerary  teeth,  necrosed  bone,  empyema  of  the  antrum,  etc. 
In  connection  with  the  x-ray  plate  showing  the  frontal  and  maxillarj^  sinuses, 
transillumination  is  of  value.  The  time  element  is  one  of  the  strongest  points 
in  diagnosing  tic  douloureux,  the  more  recent  cases  requiring  careful  differen- 
tiation and  study. 

DIFFERENTIAL  DIAGNOSIS 

A  differential  diagnosis  must  be  made  from  pain  caused  by  pulpitis,  pus 
infection,  impacted  or  carious  teeth,  or  from  a  malignant  growth.  If  the  oper- 
ator takes  a  careful  history  of  the  case  and  is  very  observing,  he  will  note  that 
the  pain  arising  from  these  factors  is  different  from  pain  caused  by  a  true  case 
of  tic  douloureux.  If  the  pain  is  paroxysmal  in  character,  attacking  the  patient 
suddenly  in  one  or  more  circumscribed  areas,  situated  over  some  sensory  nerve 
branch  or  branches  and  persistently  returns  in  a  few  hours,  days  or  months  at 
the  same  area  and  does  not  yield  to  medicinal  treatment,  it  is  undoubtedly  a 
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case  of  tic  douloureux.  In  making  a  diagnosis,  one  should  remember  that  a 
hysterical  facial  pain  is  frequently  mistaken  for  tic  douloureux.  In  cases  where 
a  mistake  in  diagnosis  has  been  made,  a  nerve  resection  or  alcoholic  injection  has 
proved  of  no  benefit  to  the  patient. 

TREATMENT 

The  treatment  of  trifacial  neuralgia  is  of  great  importance  to  the  medical 
and  dental  professions.  Its  treatment  is  four-fold  in  character  and  is  as 
follows : 

1.  Medicinal  or  palliative. 

2.  Neurectomy  and  neurectasis. 

3.  Block  anesthesia. 

4.  Removal  of  the  Gasserian  ganglion  or  its  sensory  root. 

MEDICINAL  OR  PALLIATIVE  TREATMENT 

It  is  always  well  to  resort,  first,  to  medicinal  treatment,  for  it  will  assist  in 
verifying  the  diagnosis.  It  is  well  to  remember  that  some  patients  suffer 
only  intermittently  in  the  beginning  and  that  this  initial  mild  attack  maj^  last 
for  months  or  even  two  or  three  3^ears.  Some  local  medicinal  remedies  have 
been  employed  in  the  treatment  and  have  been  unreservedly  eulogized  because 
of  the  cessation  of  pain  following  their  application,  Avhich  was  no  doubt  in 
many  cases  merely  a  coincidence.  If  a  positive  Wassermann  is  obtained  and 
syphilis  is  diagnosed,  then  by  all  means,  rigid  treatment  for  syphilis  must  be 
given. 

A  large  number  of  therapeutic  and  palliative  drugs  have  been  admin- 
istered to  allay  the  pain  of  this  very  harmful  and  distressing  malady.  There 
is  no  specific  drug  treatment  for  the  cure  of  facial  neuralgia.  Some  of  the  drugs 
which  haA'e  been  used  with  a  variable  degree  of  success,  are  as  follows : 

Nitroglycerin,  given  in  doses  of  1/200  of  a  grain,  every  two  hours.  Aconi- 
tia  in  doses  of  1/200  grain  until  its  phj^siological  effect  is  obtained. 

Codein,  gelsemium,  and  quinin  are  administered  in  various  doses.  Tonics, 
containing  such  drugs  as  phosphorus,  iron,  arsenic,  strychnin,  and  quinin  are 
also  employed.  Many  patients  suffering  from  tic  douloureux  develop  the  mor- 
phin  or  opium  habit,  and  a  physician  or  dentist  should  be  very  careful  in  pre- 
scribing such  a  drug,  because  of  the  possibility  of  starting  the  patient  to  form 
the  drug  habit. 

The  wholesale  extrfidioii  of  teeth  has  been  resorted  to  l)y  some  oper- 
ators, only  to  find  that  in  iiuiii\-  cases  aftei-  llic  Iccth  have  been  i-cmoved,  flic 
patient  has  sacrificed  a  good  set  of  teeth,  with  no  relief.  The  operator, 
therefore,  should  be  very  careful  to  eliminate  other  possible  causative  factors 
before  he  resorts  to  the  forceps.  A  careful  examination  of  all  the  teeth  through 
the  medium  of  the  x-ray  should  disclose  such  put  hological  condilioiis  as  pulp 
stones,  supeniimicrnr\'  tcclh.    iiiHTiiptcd    or   iiuiiruniicd   Iccjh,   jiKcohir  a])sccss. 
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necrosed  bone,  and  antrum  involvement.  If  a  careful  examination  by  the  x-ray 
does  not  reveal  some  pathological  condition  \\iiich  indicates  the  removal  of  the 
teeth,  then  by  no  means  should  the  patient's  mouth  be  mutilated  at  random  by 
wholesale  extraction  of  teeth. 

It  is  always  well  to  give  the  patient  suffering  from  this  condition  a  thorough 
course  of  systemic  treatment  before  resorting  to  surgery.  Systemic  treatment 
not  onl}^  includes  the  various  drugs  previously  mentioned,  but  also  comprises 
diet,  rest  in  bed,  local  application  of  heat  or  cold,  massage,  and  other  measures 
which  will  benefit  the  patient.  By  treating  the  patient  in  this  manner,  surely 
no  harm  will  be  done,  and  if  it  fails,  there  is  plenty  of  time  to  utilize  other 
forms  of  treatment.  Medicinal  or  palliative  treatment  should  extend  over  a 
period  of  time  sufficient  to  convince  the  physician  or  dentist  that  it  is  useless 
to  continue. 

As  a  palliative  measure,  the  following  prescriptions  will  be  found  of  value : 

Tfi     Camplioras  Gumma 

Chloralis  Hydratis  aa  3  iv 

Alcohol  q.  s.  B  ss 

Misce.  Sol — 
Sig. :     Apply  externally  over  painful  area. 

IJ     Tincturae  aeoniti  3  iiss 

Oleum  gaultlieriae  §  i 

Linimentum  Chloroformi       q.s.  acL  5  iv 
Misce. 
Sig. :     Ajiply  externally  over  painful  area. 

JJ     Menthol  ■  3  ss 

Oil  gaultlieriae  3  ii 

Oil  eucalyptol  3  ii 

Lanolin  q.s.  ad.  3  ii 

Misce. 
Sig. :     Apply  over  painful  surface  several 
times  daily. 

R     Chlorof  orniis  3  i 

Alcoholis  3  i 

Tincturae  aeoniti  3  ii 

Olei  mentli.  pip.  3  iii 

Misce. 
Sig. :     Apply  externally  over  the  painful 
surface. 

Dr.  Matas  is  quoted  as  follows  from  his  paper  read  before  the  National 
Dental  Association,  October,  1919 : 

"The  treatment  of  facial  neuralgia  in  the  distribution  of  the  trigeminus 
has  engaged  the  attention  of  physicians  and  surgeons  from  time  immemorial. 
A  vast  therapeutic  and  pharmacological  arsenal  has  been  brouglit  into  play  for 
the  relief  of  this  most  painful  and  distressing  affection.  While  there  is  no  speci- 
fic drug  treatment  for  the  cure  of  the  confirmed  type  of  facial  neuralgia,  a 
knowledge  of  the  resources  of  pharmacological  therapeutics  is  indispensable  for 
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the  symptomatic  relief  of  pain.  Innumerable  and  most  ingenious  methods  of 
neurectasis  (nerve  stretching)  and  neurectomy  have  been  devised  for  the  cure 
of  this  condition;  some  of  these  are  still  of  value  for  the  relief  and  possible  cure 
of  the  peripheral  forms  in  certain  classes  of  subjects  who  are  physically  unfit 
to  undergo  any  serious  trauma.  In  practice,  at  the  present  time,  the  treatment 
of  the  essential  and  confirmed  disease  of  the  trigeminus  is  limited  to  a  choice  of : 
(a)  the  alcoholization  of  the  nerve  trunks  at  their  origin  from  the  basal  fora- 
mina, (b)  alcoholization  of  the  Gasserian  ganglion,  (c)  Gasserectomy  or  (d) 
intracranial  division  or  avulsion  of  the  sensory  root  of  the  fifth  nerve  as  it 
enters  the  ganglion.  The  ideal  treatment  in  all  forms  of  neuralgia  would  be  to 
obtain  a  cure  of  the  neuralgia,  or  pain,  without  leaving  behind  a  permanent  an- 
esthesia of  the  region  tributary  to  the  affected  nerve,  or  causing  secondary 
trophic  lesions  of  a  neuro-paralytic  character  such  as  follows  in  the  anesthetized 
eye,  after  destruction  of  the  ganglion  either  by  alcohol  or  operation.  The  cure 
of  the  neuralgia  without  consecutive  anesthesia,  desirable  as  it  is, — is  thus  far 
unattainable  for  the  ganglionic  cases, — but  the  trophic  lesion,  so  much  dreaded 
in  the  eye,  which  follow  extirpation  or  alcoholization  of  the  ganglion  can  be 
largely  avoided  by  the  proper  selection  of  the  surgical  method  of  treatment 
adopted. ' ' 

TREATMENT  BY  NEURECTOMY  AND  NEURECTASIS 

There  are  many  ingenious  methods  for  ]3erforming  neurectasis  (nerve 
stretching)  and  various  methods  of  neurectomy  are  used  in  the  treatment  of 
this  condition.  Some  of  these  methods  are  of  great  value  for  the  relief  and 
cure  of  the  peripheral  types,  which  in  many  cases  cannot  undergo  any  serious 
surgical  procedure. 

The  nerve  branches  that  are  most  commonly'-  removed  are  the  infraorbital, 
supraorbital,  nasal  and  inferior  dental;  followed  by  a  plugging  of  the  fora- 
men with  ivory  or  some  noncorrodible  metal. 

BLOCK  ANESTHESIA  IN  THE  TREATMENT  OF  TIC  DOULOUREUX 

At  the  present  day,  the  treatment  of  the  essential  type  of  involvement  of 
the  fifth  nerve  is  limited  to  the  choice  of : 

1.  Blocking  the  nerve  trunks  as  they  emerge  from  their  respective  foramina 
with  alcohol. 

2.  Blocking  the  Gasserian  ganglion  with  alcohol. 

3.  Gasserectomy. 

4.  Intraci-anial  avulsion  or  severance  of  the  sensory  root  of  the  fifth  nerve 
posterior  to  tlic  Gasserian  gaJiglioii.      (Tccbnic  of  Frazier.) 

The  ideal  treatment  is  to  effect  a  cure  of  tlie  condition  without  producing 
a  permanent  anesthesia  by  alcohol,  or  secondary  trophic  lesions  of  a  neuro- 
paralytic character,  which  many  times  follow  in  the  anesthetized  eye,  which 
also  may  be  produced  by  operative  measures,  sucli  as  Gasserectomy  or  avulsion 
of  tlic  sensory  root.     Jt  is  impossible  1o  injeel  tlie  CJasserian  ganglion  willi  alcoliol 
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Mdthoiit  having  anesthesia  follow.  In  many  cases  the  trophic  lesion,  such  as  occurs 
in  the  eye  following  the  blocking  of  the  ganglion  by  alcohol,  Gasserectomy  or 
sensory  root  avulsion,  can  be  avoided  by  careful  selection  of  treatment. 

Block  anesthesia  in  the  treatment  of  tic  douloureux  has  been  practiced 
since  1903,  the  first  method  of  injecting  a  nerve  trunk  with  alcohol  being  in- 
troduced bj'  Schlosser.  He  discovered  by  chance  that  subcutaneous  injections 
of  alcohol  in  and  about  an  offending  nerve,  produced  a  burning  pain  during 
and  following  the  injection,  this  being  replaced  in  a  few  minutes  by  paresthesia, 
numbness  and  anesthesia.  This  disappeared  in  a  week  or  ten  days  and  the 
tactile  sensation  returned ;  however,  the  pain  impulses  were  blocked  and  entirely 
absent.  Schlosser  reported  his  findings  to  the  profession  in  1903,  and  at  the 
same  time  Matas  described  the  alcoholic  injection.  Since  that  time  many  im- 
portant things  have  been  discovered  by  others,  and  the  technic  has  been  elab- 
orated and  perfected.  Many  other  names  connected  with  this  important  link 
in  the  way  of  research  and  technic  are :  OsAvald,  Sigard,  Levy,  Tappas,  Harris, 
Patrick,  Offerhaus,  Hartel,  Martin,  Allen  and  others. 

In  many  cases  gratifying  results  have  been  obtained  by  alcoholization  in 
the  treatment  of  tic  douloureux.  However,  some  cases  will  jdeld  to  this  treat- 
ment only  for  a  short  time,  and  then  the  patient  must  undergo  the  surgical 
removal  of  a  nerve  branch,  the  Gasserian  ganglion,  or  its  sensory  roots. 

If  medicinal  or  palliative  treatment  should  fail,  the  next  step  in  the  treat- 
ment is  to  block  the  individual  branches  of  the  Gasserian  ganglion.  If  internal 
medication,  massage,  radiotherapy  and  electrotherapy  have  all  been  utilized  and 
failed,  it  is  far  preferable  to  employ  block  anesthesia  prior  to  the  extirpation 
of  a  nerve  branch,  the  removal  of  the  sensory  root,  or  the  Gasserian  ganglion. 
The  nerve  trunk  or  Gasserian  ganglion  which  is  involved  is  blocked,  and  the 
injection  of  the  solution  will  prevent  the  sensory  nerves  from  conducting  i3ain- 
ful  afferent  sensations.  If  the  cause  of  the  trouble  is  located  centrally,  the 
blocking  of  the  peripheral  branches  will  not  suffice.  However,  a  number  of 
cases  have  their  etiology  in  the  peripheral  or  terminal  nerves  and  the  injection 
of  these  nerves  will  give  the  patient  relief.  If  the  nerve  branch  involved  can 
not  be  definitely  located,  it  is  much  better  to  block  the  deeper  branches,  such 
as  the  second  or  third  division,  or  the  Gasserian  ganglion.  In  other  words, 
the  closer  to  the  brain  the  solution  is  injected,  the  more  possible  the  suc- 
cessful outcome. 

The  blocking  of  the  terminal  or  peripheral  branches  is  more  simple,  but  it 
is  not  as  efficient  in  most  cases  as  the  blocking  of  the  deep  branches.  The 
deep  block  injection  should  be  utilized  prior  to  nerve  resection,  since  a  deep 
injection  causes  less  debility  and  discomfort  to  the  patient  and  is  much 
preferred.  The  results  which  follow  the  injection  of  a  nerve  trunk  are  in  many 
cases  highly  gratifying,  the  duration  varying  with  different  individuals. 

The  writer  has  made  many  block  injections  in  the  treatment  of  tic  doulou- 
reux with  varying  degrees  of  success.  In  some  individuals  the  pain  returned 
within  four  months,  while  in  others,  blocked  over  five  years  ago,  the  symptoms 
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have  not  returned.  Most  operators  state  that  the  patient  will  get  relief,  in  the 
average  case,  in  from  one  to  two  years,  and  wdien  the  symptoms  return,  the  in- 
jection is  made  a  second  time.  Undoubtedly,  all  will  agree  that  it  is  pref- 
erable to  repeat  the  injection,  when  necessary,  if  patients  are  given  relief, 
than  it  is  to  remove  the  Gasserian  ganglion  or  its  sensory  root.  In  1840 
Ryud  injected  morphin  and  creosote  for  the  treatment  of  tic  douloureux. 
A  large  number  of  drugs  have  been  employed,  such  as  chloroform,  ether, 
osmic  acid,  chromates,  formaldehyde  solution  in  glycerin,  phenol,  menthol, 
antipyrin,  salicylates,  quinin  salts,  all  of  which  have  been  abandoned  in  favor 
of  the  alcoholic  combinations  and  surgical  treatment. 

The  Alcoholic  Injection. — Alcohol  in  strength  from  70  to  90  per  cent  is 
given  with  or  without  the  addition  of  other  ingredients.  Some  operators  add 
a  small  amount  of  a  local  anesthetic  to  the  alcohol  before  injecting.  The 
author  does  not  advise  this,  because  alcohol  causes  great  pain  before  the  local 
anesthetic  has  had  time  to  produce  anesthesia  of  the  part.  He  advises  that 
the  nerve  trunk  be  blocked  by  injection  of  procain  suprarenin  Ringer  solu- 
tion, allowing  ample  time  for  deep  anesthesia  to  occur  before  making  the  al- 
coholic injection.  By  blocking  the  nerve  with  a  separate  injection  the  ex- 
cruciating pain  which  the  patient  experiences  following  the  injection  of  alcohol 
will  be  eliminated.  Alcohol  in  contact  with  nerve  tissue  produces  a  burning  sen- 
sation which  is  followed  by  numbness  and  anesthesia.  The  injection  of  alcohol, 
ivithout  the  part  being  previously  anesthetized  by  a  local  anesthetic,  sho'uld  not 
be  practiced,  for  the  patient's  feelings  should  always  be  considered. 

It  is  not  alwaj^s  necessary  to  remove  the  needle  after  the  local  anesthetic 
solution  has  been  injected  for  deep  injections,  as  it  can  easily  be  separated 
from  the  tip  of  the  syringe  left  in  position,  and  in  a  few  minutes  the  hypoder- 
mic syringe  is  filled  with  the  alcoholic  solution,  the  hub  of  the  needle  placed 
over  the  tip  of  the  syringe,  and  the  solution  slowly  injected.  It  is  better  in 
most  cases  to  remove  the  needle,  if  the  block  injection  is  being  made  by  the 
intraoral  method,  but  if  the  Gasserian  ganglion,  second  or  third  divisions  are 
being  blocked  by  the  extraoral  method,  it  is  far  better  to  leave  the  needle  in 
position. 

The  alcohol  should  not  be  injected  immediately  folloAving  the  injection  of 
the  local  anesthetic  solution  for  two  reasons: 

1.  Sufficient  time  must  elapse  for  anesthesia  to  take  place. 

2.  To  allow  the  procain  suprarenin  Ringer  solution  to  diffuse  through 
the  tissues  so  as  not  to  dilute  the  alcohol  when  injected. 

It  is  much  better  to  inject  a  95  per  cent  solution  of  ethyl  alcohol  than 
a  weaker  solution,  because  it  is  injected  into  tissue  which  has  been  previously 
injected  \villi  ;i  local  ancsllietic,  and,  even  after  waiting  several  jninutes  for 
diffusion  and  anesthesia,  there  yet  remains  a  sufficient  (|uantity  of  the  solu- 
tion in  the  tissue  to  reduce  the  percentage  of  alcohol  injected.  If  the  part 
has  been  l^lockcd  by  a  locjil  jincsl  lid  ic  no  discomrort  will  he  experienced  by 
the   patient    when    tlif    ;ilcoliol    is    injected.      If    llic    paii    is    not    completely 
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blocked  when  a  few  minims  of  alcohol  are  injected,  the  patient  will  ex- 
perience paresthesia  or  a  burning  sensation  lasting  for  a  few  seconds  and 
then  disappearing.  If  the  patient  should  experience  pain  or  a  burning  sensation 
following  the  injection  of  4  or  5  minims  of  alcohol  at  intervals  into  an  area 
which  has  not  been  completely  blocked  by  the  local  anesthetic,  no  more 
alcohol  should  be  injected  until  the  sensation  has  disappeared. 

No  operator  should  be  guilty  of  injecting  alcohol  into  any  ganglion  or  nerve 
trunk  without  first  blocking  the  part  with  a  local  anesthetic  and  allowing 
ample  time  for  the  drug  to  take  effect,  or  placing  the  patient  under  a  general 
anesthetic.  The  operator  should  test  the  area  of  anesthesia  which  has  been  pro- 
duced by  the  procain  suprarenin  Einger  solution,  if  block  anesthesia  has  been 
employed,  prior  to  injecting  the  alcohol. 

Solution  Containing  Several  Ingredients. — Some  operators  prefer  a  solu- 
tion which  contains  ingredients  in  addition  to  the  alcohol.  The  formula  proposed 
by  Patrick,  and  modified  by  Blair,  is  as  follows : 

Procain  2  per  cent 

Chloroform  5  per  cent 

Alcohol  70  per  cent 

Water  23  per  cent 
Misce. 

If  the  above  formula  is  employed,  the  amount  injected  is  from  two  to 
three  mils,  and  in  case  the  injection  is  in  the  orbit  the  quantity  of  chloro- 
form should  be  reduced  to  2  per  cent.  The  amount  injected,  however,  de- 
pends upon  the  diameter  of  the  nerve  trunk  injected;  when  the  Gasserian 
ganglion  is  blocked,  three  mils  of  the  solution  are  injected;  in  case  the  second 
or  third  division  of  the  fifth  nerve  is  to  be  blocked,  two  mils  of  the  solution  are 
injected. 

The  author's  technic  is  to  make  a  deep  block  injection  with  a  procain 
suprarenin  Ringer  solution,  and,  after  profound  anesthesia  has  been  secured, 
inject  the  required  quantity  of  95  per  cent  ethyl  alcohol. 

In  recent  years  Weiner  has  been  experimenting  with  the  following  solu- 
tion. 

Calcium  chloric!  .75 

Sodium  chloric!  6. 

Water  1000. 
Misce. 

He  has  reported  the  following  which  is  very  interesting:  "In  the  treat- 
ment of  sciatica,  51  cases  were  cured  and  8  improved,  4  yielded  to  treatment 
and  are  reported  cured,  2  greatly  improved,  and  two  failures."  If  the  above 
solution  proves  to  be  as  serviceable  in  the  hands  of  other  operators  as  in 
those  of  Weiner,  it  may  take  the  place  of  alcohol.  However,  this  remains 
to  be  seen.  It  is  very  gratifying  for  the  operator  to  be  able  to  relieve  almost 
instantly  the  patient  who  is  suffering  from  intense  pain  caused  by  tic  doulou- 
reux, and  in  many  cases  an  apparently  permanent  cure  is  accomplished  by 
the  injection  of  alcohol.     On  the  other  hand,  we  must  agree  that  some  other 
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solution  which  would  produce  the  same  results  might  increase  the  popularity 
of  treating  tic  douloureux  by  the  block  method.  The  author  is  enthusiastic 
over  the  results  he  has  obtained  in  treating  tic  douloureux  by  the  deep  block 
method,  and  in  his  opinion  there  can  be  no  question  that,  if  the  injections 
are  properly  made,  it  will  give  nearly  every  patient  relief  which  will  extend 
over  a  period  of  from  four  months  to  several  years.  This  is  always  preferable 
to  the  radical  operation  for  the  removal  of  the  Gasserian  ganglion  or  the  sever- 
ance of  the  sensory  root.  Some  operators  claim  they  do  not  secure  efficient 
results  following  the  alcoholic  injection,  and  no  doubt  some  of  their  failures 
can  be  attributed  to  the  fact  that  the  solution  has  not  been  deposited  in  contact 
with  the  affected  nerve  trunk. 

Effect  of  Alcohol  Block  Injections  on  the  Tissue. — Alcohol  injected  into 
nerve  tissue  has  a  destructive  action,  and  its  curative  effect  in  the  treatment  of 
tic  douloureux  is  due  to  the  destruction  produced  when  alcohol  has  been 
injected  into  the  ganglion  or  nerve  branches.  The  greater  the  nerve  destruc- 
tion, the  greater  the  atrophic  disturbance  in  the  eye  which  may  follow  the 
blocking  of  the  aged  and  feeble  patient  who  suffers  more  often  from  this 
malady,  and  who  is  blocked  with  alcohol  in  jDreference  to  Gasserectomy  or 
sensory  root  avulsion.  Its  action,  when  injected  into  any  kind  of  tissue,  is 
degenerative,  but  the  extent  to  which  it  produces  its  destructive  process  de- 
pends on  the  kind  of  tissue  injected.  For  example,  the  skin  and  muscle  tissue 
are  not  affected  to  such  an  extent  as  the  loose  connective  or  nervous  tissue. 
In  other  words,  it  produces  a  greater  destructive  effect  on  highly  organized 
tissue,  such  as  ganglia,  nerve  trunks,  brain  tissue,  etc.  The  pathological 
process  which  takes  place  following  an  alcohol  injection  is  that  of  aseptic 
necrosis,  and  the  loss  of  tissue  by  necrosis  is  in  time  filled  in  with  fibrous 
connective  tissue.  It  is,  therefore,  very  important  to  use  every  measure  of 
aseptic  precaution  while  making  a  deep  block  injection,  for  if  the  destructive 
process  which  is  in  the  form  of  necrosis,  should  become  infected,  a  serious 
outcome  might  be  encountered.  If  an  alcoholic  solution  is  injected  into  or 
beneath  the  skin,  it  produces  a  painful  burning  sensation,  and  if  injected 
in  sufficient  quantity  it  may  produce  sloughing.  The  operator  should  never 
inject  more  alcohol  than  is  absolutely  necessary  to  produce  the  desired  re- 
sult. 

Another  precaution  the  operator  should  ahvays  take  is  to  inject  the  so- 
lution very  slowly  and  have  the  point  of  the  needle  covered  with  nerve  tissue. 
The  injection  of  the  solution  into  the  tissue  near  the  nerve  trunl\  or  ganglia 
may  result  in  failure,  because  a  sufficient  quantity  of  alcohol  may  not  pene- 
trate the  ganglion  or  nerve  trunk.  Tlie  destruction  of  tissues  which  occurs 
is  in  the  form  of  asf'i)tic  neci'osis,  wliidi  causes  a  break  in  tlie  nerve  fibci-s  and 
nerve  cells  destroyed  and  wliicli  are  replaced  b\'  fibrous  connective  tissue  over 
which  the  painful  afferent  impulses  am  nf)t  pass.  The  successful  outcome  of 
a  deep  nerve  black  injection  with  alcohol  d('))cnds  on  several  factors,  among 
which  are : 
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1.  The  quantity  and  percentage   of  alcohol  injected. 

2.  The  injection  of  the  solution  directly  into  the  substance  of  the  ganglion 
or  nerve  trunk. 

3.  The  amount  of  nerve  destruction  caused  l)y  the  alcohol  and  the  amount 
of  connective  tissue  which  has  formed  following  the  injection  as  tlie  result 
of  the  original  tissue  necrosis. 

4.  If  the  injection  has  been  improperly  given,  only  a  small  amount  of  nerve 
destruction  takes  place,  which  results  in  the  formation  of  a  small  amount  of 
fibrous  connective  tissue,  which,  in  turn,  results  in  a  rapid  regeneration  of  the 
nerve  trunk,  possibly  within  a  few  months,  with  a  return  of  the  symptoms  of  tic 
douloureux. 

It  is  true,  if  the  symptoms  return,  the  injection  can  be  repeated  as  often 
as  necessary.  How^ever,  if  the  nerve  trunk  or  Gasserian  ganglion  has  been 
properly  injected,  the  patient,  in  most  instances,  will  experience  relief  for 
months,  years,  or  even  permanently.  Allen,  of  New^  Orleans,  states  that  it 
takes  at  least  nine  months  for  the  process  of  regeneration  to  take  place  fol- 
lowing an  injection. 

The  practice  of  asepsis  must  be  scrupulously  enforced,  and  no  injection 
should  be  made  unless  great  surgical  asepsis  is  employed.  FoUowdng  an  in- 
jection of  alcohol,  especially  if  it  is  superficial,  the  patient  will  feel  a  slight 
amount  of  soreness,  the  tissue  may  become  reddened  and  slightly  indurated, 
which  will  remain  present  for  a  few  days  following  the  injection.  Dr.  Matas 
says  that  "the  alcoliolization  of  the  ganglion  is  a  surgical  procedure  ivhich 
requires  experieiice,  judgment,  and  knowledge  of  technic,  quite  equal  to  that 
of  the  surgical  extirpation  of  the  ganglion." 

Preparation  of  the  Patient  for  Injection. — The  technic  for  deep  injections 
of  alcohol  should  be  strictly  surgical  with  the  patient  in  a  semisupine  or  hori- 
zontal position.  Before  making  a  deep  injection  it  is  good  practice  if  the 
patient  is  nervous  to  give  him  a  hypodermic  consisting  of  %  to  1/4  grain  of 
morphin  and  %5o  grain  of  scopolamin.  This  preliminary  hypodermic  should 
be  given  at  least  three  hours  before  the  operation,  while  in  extreme  cases  it 
should  be  repeated  before  the  deep  injection  is  made.  If  the  injection  is 
by  the  extraoral  route,  the  skin  is  thoroughlj'^  preiDared  by  scrubbing,  fol- 
lowed by  the  application  of  benzin  or  tincture  of  iodin,  then  alcohol.  Next  make 
a  preliminary  injection  into  the  skin  with  a  very  fine,  sharp  needle,  at  a  point 
where  the  deep  block  needle  is  to  be  inserted.  One  mil  of  procain  suprarenin 
Ringer  solution  should  be  slowly  injected  into  the  skin  and  subcutaneous  tissue. 
This  preliminary  injection  should  produce  a  wheal  at  least  2  cm.  in  diameter. 
Following  this  a  procain  suprarenin  Ringer  solution  is  injected  to  anesthetize 
the  nerve  tissue  prior  to  injecting  the  alcohol.  If  these  measures  are  not 
employed,  the  blocking  of  the  Gasserian  ganglion  is  a  very  painful  operation. 
The  preliminary  hypodermic  of  morphin  and  scopolamin  is  of  great  value, 
as  well  as  the  preliminary  local  anesthetic  injection,  and  both  of  these  should 
be  employed  prior  to  the  extraoral  deep  block  injections  of  the  Gasserian 
ganglion,  second  or  third  divisions. 
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Needles  Employed. — The  same  needles  are  employed  for  injecting  alcoliol 
as  are  used  for  blocking  the  nerve  trunks  with  a  local  anesthetic,  all  of  which 
are  described  elsewhere  in  this  text.  Therefore,  the  needles  employed  de- 
pend upon  the  nerve  trunk  that  is  being  blocked  and  the  method  used.  If  by 
the  intraoral  method,  then  needles,  such  as  Nos.  2,  4,  5,  and  6  are  used ;  if  by  the 
extraoral  route,  needles  Nos.  4,  7,  and  8  are  used.  Needle  No.  7  is  for  the  pre- 
liminary injection  into  the  skin.  Needle  No.  4  is  for  the  extraoral  infraorbital 
injection.  Needle  No.  8  is  for  blocking  the  second  and  third  divisions  of  the 
fifth  nerve  by  the  extraoral  route.     (See  Fig.  177.)     For  blocking  the  Gasserian 
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Fig.   548.— Triangle  for  blocking   Gasserian   ganglion. 

A,  Graduated  needle;  5,  nut  for  holding  guide;  6,  stylet  for  needle,  A;  7,  thumb  piece  on  solid 
needle;  8,  nut  for  locking  needle  11;  9,  guide  for  needle  11;  10,  part  which  rests  upon  surface  of  skin; 
11,  solid  graduated  needle;   12,  perpendicular  of  triangle. 


ganglion,  a  triangle  and  two  needles  are  employed;  one  18  gauge,  100  mm.  long 
and  equipped  with  a  stylet;  the  other  60  mm.  long,  graduated  in  centimeters, 
and  having  no  lumen.     (See  Figs.  548  and  549.) 

Indications  for  Blocking  the  Gasserian  Ganglion. — The  indications  for 
blocking  the  (jlasserian  ganglion  are  those  cases  of  severe  trifacial  neuralgia, 
for  which  the  cause  can  not  be  discovered,  or,  if  discovered,  can  not  be  re- 
moved by  medicinal  or  palliative  treatment.  There  are  really  no  serious 
contraindications ;  however,  care  should  be  used  with  a  patient  having  such  path- 
ological conditions  as  a  marked  heart  lesion,  kidney  involvement,  or  high  blood 
pressure,  etc.     AVhile  tlu'se  lesions  inercfise  llic  sci-iousness  of  the  siliialion,  llicy 
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are  really  not  coiitraindieations,  provided  the  injections  are  skillfully  made. 
It  is  self-evident  the  patient  must  be  given  relief,  and  the  deep  block  injec- 
tions should  be  tried  before  subjecting  the  patient  to  a  Gasserectomy  or  sever- 
ance of  the  sensory  root. 

Technic  of  Blocking  the  Gasserian  Ganglion. — The  blocking  of  the  Gas- 
serian  ganglion  is  strictly  a  surgical  procedure  which  requires  experience, 
judgment,  and  a  knoAvledge  of  the  technic  and  anatomy  of  the  parts.  No  op- 
erator should  ever  attempt  to  block  the  Gasserian  ganglion  or  any  of  the 
deep  nerve  trunks  unless  he  is  absolutely  sure  of  his  technic  and  is  thoroughly 
familiar  with  the  anatomy.     If  he  is  unfamiliar  with  all  details,  results  will 


Fig.    549. — Triangle   for  blocking   Gasserian   ganglion. 

A,  Graduated  needle  through  which  solution  is  injected;  S,  lock  nut  for  holding  guide,  13;  6,  stylet; 
8,  lock  nut  for  holding  solid  needle  11;  9,  guide;  10,  flattened  portion  of  guide  which  rests  upon  skin  over 
external  articular   tubercle;    11,   solid   needle   which   is   graduated;    12,   perpendicular   of   triangle;    13,    guide. 


not  be  obtained,  and  the  patient  is  likely  to  be  the  victim  of  experimentation. 
These  injections  in  most  cases  afford  relief  and  can  be  repeated  when  neces- 
sary. 

The  first  method  for  blocking  the  Gasserian  ganglion  was  introduced  by 
Schlosser,  as  has  been  stated,  but  since  its  introduction  numerous  methods  have 
been  worked  out  for  reaching  this  ganglion.  The  writer  does  not  think  it 
necessary  to  include  all  the  different  methods  in  this  text,  but  will  discuss  briefly 
the  most  important  ones. 

The  Harris  Method  for  Blocking  the  Gasserian  Ganglion. — Dr.  Wilfred 
Harris,  of  London,  was  among  the  first  to  report  a  technic  of  direct  injection 
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of  the  Gasserian  ganglion.  He  draws  a  line  with  a  dermographic  pencil  from 
the  inferior  border  of  the  ala  of  the  nostril  to  the  incisura  notch  located  above 
the  lobule  of  the  ear.  The  next  step  in  the  technic  is  to  locate  the  tubercle, 
which  is  situated  at  the  base  of  the  zygoma,  at  a  point  approximately  21/2 
cm.  anterior  to  the  middle  of  the  external  auditory  meatus.  A  vertical  line 
is  now  drawn  through  the  tubercle  at  right  angles  to  the  zygoma.  If  this 
line  is  carried  through  the  skull,  it  would  represent  a  plane  which  would  pass 
directly  through  the  foramen  ovale  at  a  depth  of  41/2  to  6  cm.  from  the  ex- 
ternal surface.  This  distance,  however,  is  dependent  upon  the  shape  and  size 
of  the  skull.  The  needle  enters  the  skin  1  cm.  anterior  to  the  vertical  line 
and  on  a  level  with  the  line  drawn  from  the  ala  of  the  nose  to  the  incisura. 
The  needle  is  directed  slightly  upward  and  backward,  holding  it  at  such 
an  angle  that  when  inserted  the  proper  depth  it  will  enter  the  foramen  ovale. 
There  is  some  danger  of  injuring  the  internal  maxillary  artery  in  this  route, 
but  good  technic  and  accuracy  will  reduce  the  risk.  This  method  is  considered 
by  many  operators  more  easily  executed  than  the  Hartel  and  Offerhaus 
methods.  There  is  less  danger  of  injuring  the  internal  maxillary  artery  by  the 
two  latter  methods  than  by  the  former.  However,  the  injury  of  this  artery 
is  rare  and  is  a  minor  factor  when  the  proper  technic  and  needle  are  em- 
ployed. Tlie  danger  in  this  procedure  is  a  negligihle  factor,  while  the  needle 
point  is  outside  the  foramen  ovale,  hut  ivhen  it  has  passed  through  the  foramen 
into  the  shtdl,  if  the  needle  is  forced  in  too  far,  there  is  some  prohahiUty  of  pene- 
trating the  internal  carotid  or  cavernous  sinus  situated  in  direct  alignment  with 
the  needle.  All  these  methods  have  a  disadvantage  because  the  distance  which 
the  needle  passes  through  the  foramen  ovale  is  not  known.  The  distance  should 
not  exceed  15  mm.  The  foramen  ovale  and  rotundum  are  difficult  to  reach 
on  account  of  their  location,  and  the  operator  must  understand  his  anatomy, 
or  he  will  meet  with  many  difficulties.  It  must  also  be  remembered  that 
these  two  foramina  vary  -somewhat  in  size  and  shape  in  different  individuals, 
which  is  due  to  the  individual  variation  in  bone.  Hartel  states  that  the  distance 
between  the  superior  border  of  the  apex  of  the  petrous  portion  of  the  temporal 
bone  and  the  lower  posterior  portion  of  the  foramen  ovale  will  vary  from  1.4  to 
2.3  cm.  He  also  advises  that  the  needle  be  passed  only  a  minimum  distance, 
for,  if  forced  too  far,  there  is  some  chance  of  injuring  the  posterior  petrosal  or 
eisterna  pontis. 

HARTEL 'S  METHOD  FOR  BLOCKING  THE  GASSERIAN  GANGLION 

Hartel  was  the  fii-st  to  perfect  a  metliod  whereby  the  needle  traversed 
the  cheek  without  entering  the  oral  cavity.  The  technic  advised  by  Schlos- 
ser,  Oswald  and  Offerhaus  up  to  this  time  was  somewhat  objectionable  be- 
cause the  needle  reached  the  ganglion  through  the  mouth,  and  as  a  result, 
danger  of  infection  was  encountered.  Hartel 's  method  has  been  followed  by 
many  operators  Avith  success.     He  marh'  an  Miiritomical  study  of  the  relation 


NEURATiGTAS    OF    TTTK    TUIGI':MINIIS 


803 


of  the  Gassevian  ganglion  to  oilier  structures  and  j^ointcd  mil  several  diftieiil- 
ties  which  might  be  encountered.  (The  reader  is  i-ef erred  to  the  anatomy  of 
the  G-asserian  ganglion  in  Chapter  VTI.) 

The  internal  carotid  artery  and  tlie  cavernous  sinus  arc  located  intci-n;d 
to  the  Gasserian  ganglion.  Hartel  blocked  the  ganglion  by  inserting  the  nee- 
dle through  the  foramen  ovale,  the  needle  approaching  the  foramen  from  an 
anterior  inferior  position.  (See  Figs.  550,  551,  and  553.)  Hiirtel  advises 
that  the  needle  enter  the  cheek  midway  between  the  upper  second  molar  and 
the  malar  bone,  which  is  approximately  3  cm.  posterior  to  the  angle  of  the 
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Fig.    550. — The    needle    is    started    into    the    tissue    opposite    the    upper    second    molar   and    is    passed    through 

the    foramen    ovale.      (After    Hertzler.) 


mouth,  and  that  the  skin  should  be  previously  anesthetized  by  a  preliminary 
injection.  (See  Fig.  554.)  After  it  enters  the  cheek  at  this  point,  it  is  extended 
along  a  line  midway  between  the  occipital  and  parietal  fontanelles  in  the 
midline. 

The  needle  employed  for  this  injection  is  10  cm.  in  length.  The  finger 
should  be  inserted  in  the  mouth  and  used  as  a  guide  while  the  needle  is  being 
passed  from  a  point  3  cm.  lateral  to  the  angle  of  the  mouth,  upward,  inward 
and  backward  between  the  ascending  ramus  of  the  lower  jaw  and  maxillary 
tuberosity.     The  needle  should  be  forced  in  this   direction  until  it  reaches 
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the  smooth  plate  of  the  infratemporal  surface  which  is  located  just  anterior 
to  the  foramen  ovale.  The  distance  the  needle  is  in  the  tissue  from  the  point 
of  puncture  to  the  foramen  ovale  will  vary  from  5  to  7  cm.  After  the  needle 
strikes  the  region  of  the  foramen,  it  is  inserted  from  1  to  1.5  cm.  farther,  or 
until  the  patient  complains  of  paresthesia.  If  the  needle  is  carried  into  the 
tissue  as  previously  described,  it  will  be  found  that  its  point  will  come  in 
contact  with  the  planum  infratemporale,  and  after  it  strikes  this  bony  land- 
mark, it  is  an  easy  procedure  to  force  the  needle  upward  until  it  reaches  the 
foramen  ovale.  (See  Fig.  555.)  Care  must  be  taken  not  to  force  the  point  of 
the  needle  beneath  the  periosteum,  which  can  be  avoided  by  elevating  the  end 
of  the  needle,  thus  forcing  it  along  the  bony  plate.  If  the  operator  observes 
his  patient  from  a  lateral  view,  the  needle  is  in  a  plane  which  bisects  the 
articular  tubercle.     (See  Figs.  551  and  553.) 


Fig-.  551. — Position  and  direction  of  needle  for  blocking  Gasserian  ganglion  by  Ilartel  route.     Needle  is  in 
a   plane  which  bisects  the  articular  tubercle.      (After   Braun.) 

Hert;^ler  advises  a  method  for  inserting  the  needle  which  is  more  ac- 
curate and  simple.  It  is  to  locate  the  parietal  eminence  with  the  thumb  and 
the  external  occipital  protuberance  with  the  second  finger,  while  the  index 
finger  marks  a  point  midway  between  the  two  named  landmarks.  With 
this  technic,  the  needle  enters  the  cheek  opposite  the  upper  second  molar 
aiifl  is  thf'ii  passed  directly  toward  the  index  finger  which  is  located  as  de- 
scribed above.  (See  Fig.  552.)  When  the  needle  is  forced  in  this  direction, 
should  the  foramen  be  missed,  in  most  cases,  it  will  be  found  that  the  needle 
point  occupies  a  position  which  is  too  far  medial,  tJiul  if  111  is  is  the  case, 
the  needle  should  be  retracted  and  inserted  more  laterally.     If  the  operator 
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iiiKlerstaiicls  his  anatomy  and  follows  the  landmarks  as  outlined  by  Hertzler, 
he  will  find  he  can  reach  the  foramen  ovale  with  considerable  accuracy. 

THE  FORAMEN  OVALE 

The  position  of  the  foramen  ovale  is  such  that  it  is  reached  with  difficulty, 
unless  the  operator  thoroughly  understands  its  exact  location.  It  is  located 
within  a  very  limited  space  in  the  greater  wing  of  the  sphenoid  bone  at  the 
base  of  the  skull;  its  location  varying  slightly  in  different  individuals.  (See 
Figs.  34,  47,  and  61.)  The  osseous  arrangement  differs  at  times,  and  the 
operator  must  be  on  the  lookout  for  abnormal  cases.  The  surface  osteology 
which  surrounds  the  foramen  ovale  and  all  immediate  landmarks  should  be 
carefully  studied  before  attempting  to  make  a  deep  injection  into  the  Gasserian 


Fig.  552. — The  thumb  marks  the  parietal  eminence  and  the  second  finger  the  external  occipital  pro- 
tuberance. The  tip  of  the  index  finger  lies  midway  between  these  two  points.  The  needle  entering 
over  the   second  molar  tooth   is  directed   at  the   tip   of  the   index   finger.      (After   Hertzler.) 

ganglion,  second  or  third  divisions.  A  thorough  knowledge  of  all  anatomical 
parts  is  indispensable.  The  necessary  anatomy  can  not  be  discussed  in  this  text, 
but  the  reader  is  referred  to  any  standard  text  book  on  anatomy. 

The  method  of  approach  to  this  foramen  has  been  studied  by  numerous 
investigators  with  a  view  to  working  out  a  technic  whereby  it  could  be  reached 
Avith  considerable  accuracy.  Many  skulls  have  been  measured,  and  distances 
between  various  landmarks  liave  been  taken  to  determine  some  method  or  guide 
by  which  the  needle  could  be  inserted  in  the  proper  region  without  encounter- 
ing difficulty.  The  routes  and  methods  of  Hartel  and  Offerhaus  have  probably 
been  used  more  than  any  other  methods,  and  the  technic  which  they  presented 
has  added  much  to  our  knowledge  of  the  subject. 
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Locating  the  Foramen  Ovale. — Locating  the  foramen  ovale  has  been  the 
stumbling  block  encountered  in  the  blocking  of  the  Gasserian  ganglion.  Once 
the  location  of  this  foramen  is  ascertained,  the  remainder  of  the  technic  is  com- 


Fig.  553. — A.  Position  of  needle  for  blocking  the  Gasserian  ganglion  through  foramen  rotuudum  by 
orbital   route. 

B.   Position  of  needle   for  blocking  Gasserian   ganglion   through   foranifii  ovale   by    llarlcl   mclhoil. 

C  and  ]).  I'ositions  of  needles  for  blocking  the  first  or  oiihlhalniic  division  of  the  fifth  nerve,  by 
Braun's   method.      (Kedravvn   from    Jlertzlcr.) 


|iai'ati\'('l\-  easy.     iJiil,   iii;isiiiiicli  ;is  1  lie   l'iir;iiiicii   (»\';ilc  dirfcrs  in  siuipc  jiikI  size 
as  wf'll  as  lociitioii   in  sonu'  iii(|i\i(liirils,   it    is  (■x(Mj('(Iiiigly  difficult  to  locate  it. 
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Braun's  Method  of  Locating  the  Foramen  Ovale. — The  technic  for  locat- 
ing the  foramen  ovale,  according  to  Braiin,  is  as  follows: 

**The  point  of  entrance  for  the  needle  is  marked  just  below  the  middle 
of  the  zygoma,  and  the  needle  is  inserted  in  an  almost  transverse  direction, 
which  is  easily  determined  by  holding  a  skull  with  the  direction  marked 
by  a  sound,  along  the  side  of  the  head  of  the  patient.  At  a  depth  of  4  to  5 
cm.  the  end  of  the  needle  touches  the  pterygoid  process.  In  this  injection 
the  needle  is  about  1  cm  from  the  foramen  ovale.  This  distance  is  marked  on 
the  needle  with  a  movable  piece  of  cork.  The  needle  is  then  withdrawn  as 
far  as   the   subcutaneous   connective   tissue   and   is   passed   back   again   at   a 


r"ig.    554. — Needle    entering    the    tissue    for   blocking    the    Gasserian    ganglion    by    the    Hartel    route. 


slight  angle  to  the  same  depth  and  possibly  a  few  millimeters  more.  The 
needle  is  directed  slightly  backward  and  inserted  1/2  ^o  1  cm.  more  than  the 
previously  computed  distance.  Hematoma  or  other  secondar}^  effects  never 
follow  injections  into  the  foramen  ovale  when  made  from  without." 

Offerhaus'  Method  of  Locating  the  Foramen  Ovale. — Offerhaus  found 
the  distance  between  the  lateral  aspects  of  the  alveolar  processes  of  the  su- 
perior maxillary  bone,  which,  when  taken  just  behind  the  upper  third  molars, 
corresponded  more  or  less  to  the  distance  between  the  foramen  ovale  repre- 
sented by  A-B  in  Fig.  556.  (This  measurement,  however,  is  not  accurate, 
but  in  most  cases  within  a  few  millimeters,  provided  the   arch  is  not   con- 
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strictecT,  which  constriction  would  shorten  the  distance.)  Oi^erhaas  then  sub- 
tracts the  distance  between  the  alveolar  processes  A-B  from  the  length 
of  the  intertubercular  line,  represented  by  C-D,  the  result  divided  by  two 
will  give  the  approximate  distance  from  the  articular  tubercle  or  eminence 
to  A  or  B  on  same  side.  The  reader  will  note  that  E  and  F,  as  dllustrate/d 
in  the  photograph,  represent  the  posterior  lateral  aspect  of  the  alveolar  proc- 
ess, on  both  the  right  and  left  sides. 

The  distance  from  the  foramen  ovale  to  the  articular  tubercle  is  as  fol- 
lows: The  minimum  distance  is  3.6  cm.,  and  the  maximum  distance  4.7  cm., 
while  the  average  distance  is  from  3.7  to  4.3  cm.     He  employs  an  instrument 


Fig.    555.; — Injecting  the   solution   into   the   Gasserian   ganglion   by    the    lijiite!    route. 


to  determine  the  length  of  the  intertubercular  line  of  the  patient.  (See  Fig. 
557.)  This  apparatus  is  placed  upon  the  articular  tubercle  which  also  locates 
the  direction  of  the  intertubercular  line  through  the  adjustable  point  of  the 
apparatus.  After  the  articular  tubercles  are  located,  the  distance  between 
them  is  then  measured  by  a  sliding  scale. 

The  tecbnic  for  iiiscrl  in^'  tlic  needle  is  as  follows :  On  tiie  sidc^  ol'  injection  tin; 
articular  tubercle  is  marked  by  a  A\]H'al,  while  the  same  point  on  tlie  opposite 
side  can  be  marked  by  a  dermographic  pencil.  Offerhaus  next  advises  to 
measure  the  distance  between  the  ))os1er-ior  alveolar  ridges  of  the  superior 
maxillar\'  bone   with   an   ofdinji ry   coni[)ass,   that   is,   Hie   distance   between  E 
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and  F,  as  illustrated  in  Fig.  556,  and  then  through  the  use  of  the  compass,  the 
length  of  the  intertubercular  line  is  ascertained.  He  found,  after  examining 
a  number  of  skulls,  that  the  intertubercular  line  which  connects  the  articular 
tubercles,  is  situated  just  anterior  to  the  articulation  between  the  mandible 
and  superior  maxillary  bone  and  also  intercepts  the  point  indicated  by  A-B, 
which  is  situated  just  below  and  anterior  to  both  foramina.  Therefore,  the 
third  or  mandibular  division  of  the  fifth  nerve,  after  emerging  from  the 
skull,  passes  inferiorly  and  anteriorl}',  and  the  intertubercular  line  passes 
the  right  and  left  mandibular  divisions  at  the  right  and  left  foramina  ovale. 


Fig.    556. — Skull    measurements,    according   to    Offerliaus,    for    locating    the    foramen    ovale    from    the    tuber- 

culum   articulare.      (After   Braun.) 


An  example  of  the  above  technic  and  measurements  is  as  follows :  Suppose 
the  distance  between  E  and  F  is  5  cm.,  and  the  distance  between  C  and  D 
is  14  cm. ;  then  14  -  5  =  9  ^  2  =  4.5  cm. ;  and  we  have  the  distance  from  the  artic- 
ular tubercle  to  the  foramen  ovale.  After  this  measurement  is  ascertained, 
Braun  advises  placing  a  small  piece  of  cork  or  rubber  over  the  needle  to  the 
desired  point,  w^hich  indicates  the  depth  the  needle  is  to  be  inserted  into  the 
tissue.  This  will  give  the  operator  a  definite  knowledge  of  how  far  the  needle 
has  been  inserted. 
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Smith-Neil  Technic  for  Locating-  the  Foramen  Ovale. — ^ConsideralDle  time 
has  been  spent  in  research  in  an  endeavor  to  improve  and  simplify  tlie  tech- 
nic for  locating  the  foramen  ovale,  blocking  the  Gasserian  ganglion,  and 
third  division  of  the  fifth  nerve,  and  the  results  obtained  have  been  highly 
satisfactory.  Several  hundred  skulls  have  been  carefully  examined  and  cada- 
vers dissected,  taking  careful  measurements  in  order  to  decide  on  certain  land- 
marks which  could  be  utilized  in  arriving  at  a  definite  technic.  It  has  been 
found  that  the  average  distance  between  the  external  articular  tubercles  on 
the  right  and  left  sides  is  128  mm.  in  the  average  adult  skull.  An  imaginary 
line  drawn  connecting  these  tubercles  is  known  as  the  linea  intertubercularis, 
the  length  of  which  is   ascertained  by   the  use   of   special   calipers   which  is 


Fig.    557. — The   Offcihaus  calipers.      (After   Braun.) 


graduated  in  millimeters.  (See  Fig.  558.)  The  external  articular  tubercles 
are  carefully  located  by  palpation,  following  which  the  wings  of  the  calipers 
are  placed  directly  over  these  bony  landmarks.  The  calipers  are  now  carefully 
adjusted,  making  sure  that  the  points  are  located  directly  over  the  articular 
tubercles.  (See  Fig.  558).  With  only  medium  pressure  being  exerted  upon 
the  skin,  the  amount  is  read,  which  indicates  the  length  of  the  linea  inter- 
tuberculari.s. 

After  averaging  a  large  number  of  cases,  the  distance  from  the  external 
surface  of  the  tubercle  to  the  center  of  the  foramen  ovale  was  found  to  be 
10/64  of  the  total  distance  from  tuhei'cle  to  tubercle.     It  was  also  found  lliat 
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the  average  thickness  of  the  tissues,  which  are  skin,  subcutaneous  and  nuiscle 
tissues,  external  to  the  tubercle,  was  5  mm.,  which  is  ascertained  by  anesthe- 
tizing the  soft  parts,  then  inserting  a  small  needle  at  right  angles,  advancing  it 
through  the  tissues  until  the  point  reaches  the  external  surface  of  the  tubercle. 
(For  tubercle  see  number  11  in  Fig.  36  and  A  in  Fig.  563.)  As  previously 
stated,  the  average  distance  is  5  mm.,  making  a  total  of  10  mm.  for  the  right 
and  left  sides.  Therefore,  the  soft  tissue  measurement,  Avhicli  is  10  mm.,  must 
be  subtracted  from  the  total  distance  of  the  linea  intertubercularis,  which 
was  ascertained  by  die  calipers.  The  following  example  will  be  used  to  point 
cut  the  simplicity  of  the  technic.    The  average  measurements  are  given : 


Fig.    558. — Author's    graduated    calipers    in    position    over    the    external    articular    tubercles    on    right    and 

left   sides. 


The  distance  from  skin  surface  to  skin  surface  over  the  external  articular 
tubercles  is  found  to  be  138  mm.,  and  the  thickness  of  skin  and  subcutaneous 
tissues  located  over  the  tubercle  is  5  mm.  on  one  side,  making  a  total  of 
10  mm.  for  both  sides.  Now  deduct  the  soft  tissue  measurements,  which  are 
10  mm.  from  the  total  distance  of  the  linea  intertubercularis  which  is  138 
mm.,  the  result  will  be  128  mm.,  which  will  represent  the  distance  between  the 
outer  portion  of  the  external  tubercles  of  the  right  and  left  sides.  Take 
19/64  of  128,  and  the  result  will  be  38  mm.,  which  will  represent  the  distance 
from  the  external  surface  of  the  tubercle  to  the  center  of  the  foramen  ovale. 


812 


BLOCK    ANESTHESIA   AND   ALLIED    SUBJECTS 


7 


12       3       4 


Fig. -559. — Diagrammatic  drawing  illustrating  the  principle  of  the  tiiangle  employed  in  blocking  the 
Gasserian  ganglion. 

1,  2,  3  and  4  represent  various  depths  from  skin  surface  situated  over  external  articular  tubercle 
at  which  depths  the  foramen  ovale  may  be  located.  5  to  1 ;  5  to  2;  5  to  3;  5  to  4;  are  the  various  hy- 
pothenuses  necessary  to  complete  the  triangles  with  the  bases  9  to  1;   9  to  2;   9  to  3;  9  to  4. 

6,  stylet  and  needle,  (needle  has  5  mm.  graduations.)  7,  thumb  piece  on  solid  needle;  8,  lock  nut; 
9,  guide  for  solid  needle;  10,  flattened  jjortion  of  guide  which  rests  on  skin;  11,  solid  needle,  which  has 
5  mm.  graduations;   12,  jjerpendicular  of  triangle. 
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Formula: 


138  -  10  =  128 

19/64  of  128  =  38 

38  +  5  =  43  mm.  from  skin  surface 

The  5  mm.  added  represent  the  thickness  of  the  soft  tissues  over  the 
tubercle  on  one  side,  and  the  43  mm.  represent  the  distance  from  skin  surface 
(represented  in  Fig.  559  by  No.  10)  to  the  foramen  and  is  the  depth  of  the 
solid  needle  No.  11.  The  location  of  the  foramen  ovale  is  indicated  by  num- 
bers 1,  2,  3,  and  4.  Solid  needle  No.  4  must  be  set  in  order  to  fix  the  angle  of 
needle  No.  6. 

The  following  hypothetical  case  worked  out  by  proportion  is  self-ex- 
planatory. Example :  The  distance  from  skin  to  skin  over  the  tubercles  is 
found  to  be  144  mm.  and  the  soft  parts  measure  6  mm.  on  either  side  which 
makes  12  mm.  and  is  deducted  from  144  mm.  leaving  132  mm.  from  tubercle 
to  tubercle. 

Formula : 

132    :   128    :  :   X   :   38 
Multiply  the  extremes  and  divide  by  the  means. 
132  X  38  =  5016  -^  128  =  39  3/16  -h  6  =  45  3/16 
wliicli  is  total  depth  of  needle  from  skin  surface  to  foramen  ovale. 

The  technic  as  given  for  locating  the  foramen  ovale  will  give  gratifying 
results  in  nearly  every  case,  unless  the  foramen  ovale  is  abnormally  located. 
This  method  has  not  only  proved  of  inestimable  value  in  locating  the  foramen 
ovale  for  the  blocking  of  the  Gasserian  ganglion,  but  also  for  blocking  the 
third  division  of  the  fifth  nerve  by  the  extraoral  method,  as  described  on 
page  525. 

Locating"  the  External  Articular  Tubercle. — The  zygomatic  process  arises 
from  the  squamous  portion  of  the  temporal  bone  by  two  roots.  Posteriorly, 
it  is  divided  into  a  posterior  and  anterior  root.  The  upper  part  of  the  zygo- 
matic process  passes  backward  over  the  external  acoustic  meatus  and  is  called 
the  posterior  root  which  continues  posteriorly  and  superiorly  joining  the 
supramastoid  crest,  which  outlines  the  temporal  fossa  posteriorly.  The  lower 
part  of  the  zygomatic  process  forms  the  anterior  root,  and  its  anterior  surface 
presents  a  rounded  ridge  which  is  called  the  tuberculum  articulare,  articular 
eminence  or  tubercle.  The  rounded  articular  tubercle  is  located  just  anterior 
to  the  condyle  of  the  lower  jaw  and  inferior-external  to  the  zygoma.  (See 
Figs.  33  and  36.)  It  is  located  by  palpating  the  tissues  at  the  lower  bor- 
der of  the  zygoma  3  cm.  anterior  to  the  external  auditory  meatus  with  the 
index  finger.  Its  approximate  location  can  be  ascertained  by  having 
the  patient  open  and  close  his  mouth  several  times,  observing  the  con- 
dyle during  movement  of  the  jaw,  then  bring  the  index  finger  just  anterior 
to  the  temporomandibular  articulation,  at  which  point  the  tubercle  is  located. 
This  is  a  very  important  landmark  while  taking  the  measurements  and  in- 
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serting  the  needle  for  blocking  the  Gasserian  ganglion  or  the  third  division  of 
the  fifth  nerve.  The  soft  tissues  composed  of  skin,  subcutaneous  tissue  and 
muscle,  located  external  to  the  articular  tubercle,  differ  in  thickness  Avith 
cliiferent  individuals,  the  average  thickness  being  5  mm.  In  fleshy  individuals 
the  tissue  may  be  10  mm.  in  thickness,  while  in  the  poorly  nourished  individual, 
the  thickness  may  not  exceed  3  mm.  In  employing  the  above  technic  for  ascer- 
taining the  distance  of  the  linea  intertubercularis,  the  thickness  of  the  soft 
tissue  on  both  sides  must  always  be  subtraced  from  the  reading  of  the  calipei'S 
so  the  distance  will  be  from  tubercle  to  tubercle,  and  not  from  skin  surface 
to  skin  surface,  Avhich  would  not  be  accurate  on  account  of  the  variations 
in  soft  tissue  thickness. 

Smith-Neil  Technic  for  Blocking  the  Gasserian  Ganglion. — Dr.  Ewell  Neil 
and  the  autlior  liave  spent  considerable  time  in  research,  endeavoring  to 
improve  and  simplify  the  technic  for  blocking  the  Gasserian  ganglion  and 
to  place  this  surgical  procedure  upon  a  more  accurate  foundation.  In  evolv- 
ing the  technic  many  skulls  were  examined,  cadavers  injected  with  methy- 
lene blue  and  dissected,  together  with  clinical  experience,  after  which  conclu- 
sions were  reached  as  given  in  the  text. 

The  technic  for  locating  the  foramen  ovale  and  the  blocking  of  the 
Gasserian  ganglion  is  a  technical  surgical  procedure  which  requires  a  thorough 
and  intimate  knoAvledge  of  the  anatomical  parts.  Dr.  Neil  and  the  author  have 
searched  the  literature  covering  all  phases  of  this  subject,  in  an  endeavor  to 
become  familiar  Avith  all  methods  Avhich  haA^e  been  presented  to  the  profes- 
sion. AVith  all  due  respect  to  those  Avho  have  laid  a  foundation  and  paA^ed  the 
Avay  in  an  ef¥ort  to  arrive  at  a  definite  technic,  there  seemed  to  be  no  procedure 
which  fulfilled  the  requirements.  The  locating  of  the  foramen  OA^ale,  on  ac- 
count of  its  position,  has  been  exceedingly  difficult,  and  this  is  the  keynote 
to  a  successful  blocking  of  the  Gasserian  ganglion.  The  distance  betAA^een  the 
puncture  point  lateral  to  the  angle  of  the  mouth  (see  Fig.  554)  and  the  fora- 
men OA^ale  is  from  6  to  8  cm.,  Avhich  makes  it  A^ery  difficult  to  locate  the  fora- 
men b.y  inserting  the  needle  as  advocated  in  the  past,  for  a  slight  deviation 
of  the  needle  during  its  passage  through  the  tissues  might  result  in  failure. 
Such  a  failure  necessitates  the  partial  AvithdraAval  of  the  needle,  a  change 
of  its  direction  and  reinsertion  until  the  foramen  is  located.  The  technic 
given  here  has  been  evolved  after  many  dissections,  a  thorough  stud}''  of  the 
anatomical  parts,  together  Avith  clinical  practice,  and  it  is  hoped  that  it  Avill 
be  of  value  to  the  profession. 

The  Triangle. — After  arrivijig  at  llic  various  measurements,  and  the  dis- 
tances that  the  foramen  ovale  is  located  from  1he  external  tubercle,  Avliich 
has  been  given,  the  triangle,  shown  in  Figs.  548  and  549,  was  devised.  Tliis 
simple  device  is  a  great  aid  in  directing  the  needle  from  the  starting  ])oiiit 
through  the  foramen  ovale  iiilo  1he  Gasserian  ganglion.  (See  Figs.  560  mid 
561.) 
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The  needle  marked  6  in  Fig.  560  is  of  known  length  (10  em.)  and  is  ad- 
vanced through  the  tissues  by  the  guide  marked  13.  The  triangle  is  set  after 
the  depth  of  the  foramen  ovale  is  known,  by  passing  solid  needle  11  through 
nut  8  (see  Figs.  548,  549,  and  560),  the  required  distance,  and  is  placed  in  posi- 
tion. The  guide  13,  and  needle  6,  are  now  set  to  form  the  angle,  which  is  ac- 
complished by  placing  the  points  of  the  two  needles  together,  which  gives  the 
angle  at  which  needle  6  is  inserted.    Therefore,  the  operator  knows  exactl}^  how 


Fig.   560. — Triangle   in   position   on  skull. 

A,  Foramen  ovale;  B,  external  articular  tubercle  of  zygoma;  6,  needle  and  stylet  inserted  through 
foramen  ovale;  8  and  9,  guide  for  solid  needle,  11;  10,  flattened  portion  of  guide  which  rests  over  and 
below  the  external  articular  tubercle;  11,  solid  needle  which  forms  angle  with  needle,  6;  13,  guide  through 
which  needle  6  is  inserted. 


far  needle  6  is  inserted  before  reaching  the  point  of  needle  11,  which  is  lo- 
cated just  outside  the  foramen  ovale.  (See  Fig.  549.)  After  this  point  is 
reached,  the  operator  has  a  complete  check  on  the  location  of  the  point  of  the 
needle  and  advances  it  the  required  depth  through  the  foramen  into  the  gang- 
lion and  the  exact  distance  the  needle  has  been  carried  into  the  ganglion  is 
known.  (See  Fig.  561.)  This  part  of  the  technic  has  been  carefully  verified 
by  injecting  methylene  blue  into  the   ganglion  of   cadavers    and    the    gang- 
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lion  exposed.  If  the  needle  marked  No.  11  in  Fig.  562  is  passed  into  the  tissues 
just  beneath  the  tubercle  (see  B  in  Figs.  560  and  563)  at  right  angles  to 
the  skin  surface  until  the  point  is  resting  over  the  center  of  the  foramen  ovale 


Fig.    561. — Showing   triangle    and    needles    in    correct    position    for    blocking    Gasserian    ganglion. 

1,  Se_nsory  root  of  ganglion;  2,  Gasserian  ganglion;  3,  first  or  ophthalmic  division;  4,  foramen 
rotundum;  5,  second  or  superior  maxillary  division;  6,  Gasserian  ganglion  needle  inserted  through  foramen 
ovale  into  ganglion;  7,  infraorbital  nerve;  8,  posterior  superior  dental  nerve;  9,  posterior  superior  dental 
foramen;  10,  internal  maxillary  artery;  il,  solid  needle;  the  point  is  located  at  the  foramen  ovale  and 
forms  angle  with  needle  6;  12,  sphenomaxillary  artery;  13,  long  buccal  nerve;  14,  foramen  ovale;  15, 
third  or  mandibular  division;  16,  auriculotemporal  nerve;  17,  inferior  dental  nerve;  18,  lingual  nerve; 
19,   coronoid  process  of  mandible. 

(A,  Fig.  560 j,  and  a  perpendicular  line  is  erected,  allowing  it  to  pass  alongside 
the  cheek,  as  represented  by  No.  12  in  Fig.  562,  opposite  the  buccal  surfaces 
of  the  upper  molar  teeth  until  a  depth  of  9  cm.  is  reached,  a  base  and  perpen- 
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dicular  of  a  triangle  are  formed.  The  hypothenuse  of  this  triangle  will  pass 
through  the  cheek  opposite  the  upper  first  molar  tooth  between  the  coronoid 
process  and  tuberosity  of  the  maxilla  (see  No.  6  in  Pig.  563),  directly  into 
the  foramen  ovale  at  an  approximate  depth  of  7  cm.  The  base  of  the  triangle, 
No.  11,  Fig.  562,  is  capable  of  being  adjusted  to  form  various  angles,  and  the 
hypothenuse  is  adjustable  to  form  any  angle  necessary,  Avhich  is  easily  ad- 
justed for  any  fleshy  or  thin  patient.  Fig.  559  is  self-explanatory  for  it  shows 
the  various  angles  which  can  be  formed. 

No.  10  is  against  the  skin  surface  when  solid  needle  No.  11  is  inserted 
under  the  tubercle  of  the  zygoma.     (See  Fig.  562.) 


Fig.  562. — Appliance  in  position  as  needles  are  advanced  into  the  tissues. 

5,  Lock  nut  to  hold  guide  for  needle,  6;  8,  lock  nut  to  hold  solid  needle,  11,  after  it  is  passed  through 
guide,  9;  10,  flattened  portion  of  guide  resting  over  and  below  external  articular  tubercle;  12,  perpendicular 
of  trianele. 


Fig.  559  illustrates  the  distance  from  10  to  1,  2,  3,  or  -i,  representing  va- 
rious depths  from  skin  surface  at  which  the  foramen  ovale  may  be  found,  viz., 
31/2,  4,  414,  and  5  cm. 

Nos.  5  to  1;  5  to  2;  5  to  3,  and  5  to  4  are  the  various  hj'pothenuses  neces- 
sary^ to  complete  the  triangles  with  the  bases  9  to  1;  9  to  2 ;  9  to  3,  and  9  to  4. 

The  solid  needle  No.  11  is  graduated,  and  each  graduation  represents 
5  mm.  inserted  through  the  vise  nut  8  to  show  the  depth  at  which  the  foramen 
ovale  is  found.  Knowing  this  depth,  it  is  easy  to  adjust  the  indicator  at 
5  to  form  the  proper  hypothenuse  to  complete  the  triangle. 
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Technic  of  Injection. — The  external  articular  tubercle  is  located  on  both 
sides,  using  the  calipers  as  illustrated.  (See  Fig.  558.)  The  same  example 
will  be  used  here  as  is  given  on  page  813.  The  average  distance  is  found  to 
be  138  mm.  from  skin  surface  to  skin  surface,  and  the  thickness  of  the  soft 
tissues  covering  the  tubercles  is  5  mm.,  which  has  been  ascertained  by  in- 
serting a  needle  at  right  angles  to  the  skin  surface,  w^hich  gives  10  mm.  for 
both  sides;  therefore,  subtract  this  from  138,  which  leaves  128  mm.,  the  distance 
of  the  linea  intertubercularis.     Now,  take  19/64  of  128,  which  gives  38  mm. 


Fig.   563. — Lateral   view   of   triangle  and   skull. 

5,  Lock  nut  to  hold  guide  for   needle,   6;    10,  flattened   portion   of  guide  resting  anterior   and   below 
external  articular   tubercle,   indicated  by   A;    12,  perpendicular   of  triangle;    B,    zygoma. 


Tliis  represents  tlie  distance  from  tubercle  to  foramen  ovale.  To  this  add 
5  mm.,  the  soft  tissue  measurement  on  one  side,  which  makes  43  mm.  which 
represents  the  distance  from  skin  sui-face  to  the  center  of  the  foramen.  After 
arriving  at  this  moasureniciit,  the  solid  needle  11  (see  Fig.  559)  which  is 
graduated,  is  passed  Ihrough  guide  9  to  the  distance  of  43  mm.,  after  it  has 
passed  part  marked  K),  and  is  lock'cd  in  position  l)y  nut  8,  while  nccdh!  G  is 
adjusted  at  Ihe  proper  angle,      it   must  be  reineiiibered  Ihat  43  mm.  arc  used 
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here  only  as  an  example,  and  is  the  avera<i,e  distance  that  needle  11  is  in- 
serted in  order  to  reach  the  foramen.  Needle  6  is  now  adjusted  to  meet 
point  of  needle  11,  after  which  nut  5  is  locked  to  hold  the  guide  for  needle 
6.  Nut  8  is  then  loosened,  and  needles  6  and  11  are  withdrawn.  If  alcohol 
is  to  be  injected  without  the  patient  being  under  a  general  anesthetic, 
two  preliminary  injections  are  made,  one  directly  over  the  tubercle  and  the 
other  in  the  skin  opposite  the  first  molar  tooth,  which  will  be  approximately 
3  cm.  to  the  lateral  and  slightly  above  the  corner  of  the  mouth.  (See  Fig.  562.) 
Use  two  mils  of  solution  for  each  injection.     Each  injection  will  produce  a 


Fig.  564. ^Illustrating  the  triangle  in  position  while  injecting  the  solution  into  the  Gasserian  ganglion. 
5,    Guide    for    needle;    8,   lock   nut   which    is   holding   the    solid    needle,    11,    in    guide,    9;    10,    flattened 
portion  of  guide  resting  over  and  below  the  external  articular  tubercle;   11,  perpendicular  of  triangle. 


wheal  2  to  3  cm.  in  diameter.  In  accordance  with  our  example,  after  wait- 
ing 5  minutes  for  anesthesia  of  the  skin,  etc.,  carefully  adjust  part  10  ex- 
ternal and  below  the  tubercle  (see  Fig.  562  and  563),  and  insert  solid  needle 
11,  43  mm.  at  right  angles  to  the  skin  surface  and  tightened  by  lock  nut  8 
(see  Fig.  564).  The  needle  point  should  be  just  outside  the  foramen  ovale 
(see  Figs.  560  and  561).  The  patient  will  experience  radiating  sensations' in 
the  lower  jaw  Avhen  the  mandibular  or  third  division  of  the  fifth  nerve  is 
reached.  The  perpendicular  of  the  triangle,  which  is  marked  12,  is  now  held 
alongside  the  cheek  of  the  patient  until  the  end  of  the  guide  touches  the  skin 
opposite  the  upper  first  molar,  approximately  3  cm.  to  the  lateral  and  slightly 
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above  the  corner  of  the  mouth.  Now  hold  the  appliance  firmly  in  this  position, 
as  shown  in  Fig.  562,  and  direct  needle  6  through  guide  13  (see  Fig.  560), 
which  has  been  previously  set,  advancing  it  through  the  tissues  towards  the 
foramen,  the  distance  of  which  has  been  previously  calculated  and  is  easily  as- 
certained by  observing  the  graduations  on  the  needle.  Therefore,  the  oper- 
ator will  know  when  the  two  needle  points  have  completed  the  triangle  just 
outside  the  foramen  ovale.  After  this  is  accomplished,  advance  the  needle 
one-half  to  three-quarters  of  a  centimeter  farther  through  the  foramen  (never 


Vig.    565. — Wet    sijecimen    showing    triangle    and    needles   in    p 


Gasserian    ganglion. 


to  exceed  one  centimeter;  into  the  Classerian  ganglion.  (See  Fig.  561.)  As 
needle  6  is  being  advanced,  it  sliould  be  rotated  to  avoid  deviation  in  the  tissue 
which  may  be  caused  by  the  bevel  of  the  needle. 

If  alcohol  is  to  be  injected  ff)r  treatment  of  tic  douloureux,  first  inject  two 
mils  of  a  2  per  cent  procain  siiprarcnin  Ringer  solntion,  remove  the  syr- 
inge and  wait  15  niinulcs  for  anestlu'sia,  aflcr-  wliicli  adjust  syringe  and  slowly 
inject  two  mils  of  alcohol,  distriltiiting  it  rroiii  foi'aiucn  to  center  of  ganglion. 
(See  Fig.  564.) 
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If  injection  is  not  for  treatment  of  tic  douloureux,  but  is  for  operative 
surgerj',  inject  3  mils  of  a  2  per  cent  procain  suprarenin  Rin<>'er  solution, 
and  anesthesia  will  quickly  follow  in  all  three  branches  of  the  fifth  nerve  and 
will  last  from  1  to  2  hours. 

The  object  of  the  triangle  is  not  to  locate  the  foramen  ovale,  but  to  di- 
rect the  needle  to  and  through  the  foramen  and  to  have  a  complete  check  on 
the  exact  location  of  the  needle  point  at  all  times. 

The  measure  of  success  which  the  operator  is  to  achieve  in  passing  the 
needle  into  the  foramen  with  this  appliance  will  depend  largely  on.  his  skill 
in  locating  the  foramen  ovale. 

The  hj^podermic  needles  being  graduated,  will  enable  the  operator,  by 
referring  to  these  graduations,  to  know  when  the  needles  have  gone  deep 
enough  to  complete  the  triangle ;  or,  in  other  words,  to  know  when  the  iDoint 
of  needle  6  has  reached  the  point  of  needle  11. 

If  the  operator  fails  to  stop  point  of  solid  needle  11  at  the  foramen  ovale, 
the  hypodermic  needle  6,  when  inserted  through  guide  13,  will  not  form  an  an- 
gle with  solid  needle  11,  but  will  in  most  cases  strike  the  smooth  infratemporal 
surface  of  the  sphenoid  bone  just  in  front  of  the  foramen  ovale  and  fail  to 
enter  it.  (See  Fig.  560.)  If  this  should  happen,  it  proves  that  the  foramen 
ovale  has  not  been  located  by  the  solid  needle  11,  and  before  making  another 
effort  the  partial  withdrawal  of  both  needles  is  necessary. 

If  this  method  as  outlined  is  understood  and  properly  executed,  it  will 
enable  the  operator  to  find  the  exact  location  of  the  foramen  ovale.  This 
geometrical  problem  will  tell  the  operator  the  exact  distance  to  the  foramen 
and  the  exact  location  and  depth  of  the  needles  at  all  times. 

It  was  found  by  injecting  methylene  blue  at  the  anterior  inferior  margin 
of  the  Gasserian  ganglion,  that  is,  by  having  the  point  of  the  needle  located 
just  interior  to  the  foramen  ovale,  that  upon  dissection,  the  solution  had  in- 
filtrated and  even  reached  the  walls  of  the  cavernous  sinus.  However,  it  is 
not  advisable  to  inject  the  alcoholic  solution  at  the  anterior  inferior  margin  of 
the  ganglion,  but  to  insert  the  needle  upAvard  and  inward  to  a  distance  of 
one  cm.  after  it  passes  through  the  foramen  ovale.  At  this  depth  the  needle 
will  penetrate  the  ganglion  itself,  and  when  the  solution  is  injected  a  more 
profound  anesthesia  will  be  secured.  (See  Fig.  561.)  If  the  solution  is  in- 
jected just  inside  the  foramen  ovale,  there  is  always  some  possibility  of  it 
not  reaching  all  of  the  nerve  fibers  and  cells  wdiich  make  up  the  Gasserian 
ganglion.  If  this  is  the  case,  only  partial  anesthesia  results.  For  example, 
if  the  patient  is  suffering  from  tic  douloureux  caused  by  some  pathological 
condition  existing  someAvhere  in  the  region  of  the  second  division  of  the  fifth 
cranial  nerve  and  the  solution  did  not  ]-each  the  fibers  comprising  the  second 
division,  the  patient  would  be  given  little  or  no  relief. 

Harris,  of  London,  advises  that  the  solution  should  l)e  injected  just  i]i- 
terior  to  the  lips  of  the  foramen  ovale,  and  says  it  is  not  necessary  for  the 
needle  point  to  enter  the  ganglion  itself.    The  Avriter  does  not  agree  with  him 
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in  this  respect,  but  prefers  to  insert  the  needle  through  the  foramen  ovale  an 
approximate  distance  of  1  cm.,  penetrating  the  ganglion  itself,  as  shown  in 
Fig.  561,  injecting  one  mil  of  alcohol  to  block  the  sensory  root,  and  as  the 
needle  is  withdrawn  inject  another  mil.     Harris  is  quoted  as  follows: 

"It  is  important  to  inject  only  a  few  drops  of  the  alcohol  at  a  time  and  to 
Avait  at  least  two  minutes  before  testing  the  anesthesia  on  the  forehead  before  in- 
jecting any  more.  As  soon  as  total  anesthesia  develops  over  the  forehead  and 
eyeballs,  there  is  a  possibility  that  the  damage  to  the  ganglion  may  be  so 
great  that  the  total  anesthesia  does  not  evaporate ;  as  is  actually  the  case, 
though  in  the  majority  of  cases  as  much  as  .5  mil  of  alcohol  may  be  further 
injected  and  total  anesthesia  ensues  without  risk  of  its  being  permanent. 
When  a  total  of  more  than  one-half  mil  has  been  injected,  this  risk  is  a  very 
real  one,  and  if  total  anesthesia  still  persists  half  an  hour  after  the  injection, 
the  eyelids  should  be  closed  by  adhesive  plaster,  pad  and  bandage,  in  order 
to  guard  against  the  risk  of  keratitis  developing,  which  is  certain  to  appear  on 
the  following  day,  if  total  anesthesia  is  still  present.  If,  however,  sensation 
is  still  returning  in  the  first  division  and  pressure  on  the  e^'eball  can  be  felt 
definitely,  then  the  risk  is  passed." 

"A  curious  point,  which  I  am  unable  to  explain,  is  that  after  the  gan- 
glion injection,  the  anesthesia  in  the  first  division  is  more  intense  and  more 
lasting  than  in  the  second  or  third  division,  a  point  which  is  peculiarly  un- 
fortunate, owing  to  its  dependent  keratitis." 

The  writer  does  net  prefer  to  inject  the  solution  just  inside  the  foramen 
ovale,  and  contends  it  is  far  better  to  force  the  needle  into  the  ganglion  itself. 
Harris  also  states  that  anesthesia  of  the  first  and  second  divisions  began  to 
fade  away  in  a  few  minutes  following  the  injection.  Undoubtedly  this  was 
due  to  the  fact  that  he  injected  the  solution  in  the  region  of  the  anterior  in- 
ferior part  of  the  Gasserian  ganglion,  and  in  reality  the  fibers  composing  the 
first  and  second  branches  of  the  fifth  nerve  did  not  receive  a  sufficient  quantity 
of  the  solution  to  thoroughly  permeate  them ;  or,  in  other  words,  only  an  anal- 
gesia was  produced,  due  to  an  insufficient  amount  of  the  alcoholic  solution 
reaching  them. 

Symptoms  Following"  Alcoholic  Injection  of  Gasserian  Ganglion. — No  im 
mediate  symptoms  folloAv  the  injection  of  alcohol,  provided  the  part  is  blocked 
with  a  local  anesthetic  before  injecting  the  alcohol.  However,  as  soon  as 
the  local  anesthesia  disappears,  certain  phenomena  present  themselves  as  a  re- 
sult of  the  alcoholic  injection.  By  many  patients  a  feeling  of  fulness  or  a 
slight  burning  pain  is  experienced  in  the  region  of  the  orbit  and  the  vertex  of  the 
head.  However,  this  is  not  so  apparent  if  the  alcoholic  injection  has  been  pre- 
ceded by  an  anesthetic  injection  to  eliiiiinfilc  the  pain  following  the  latter. 
If  no  block  injeetion  with  a  local  anesthetic  solution  has  been  made,  but  only 
a  solution  of  alcohol  y)lus  a  local  anesthetic  and  other  ingredients  has  been 
injected,  the  presence  of  Miifstliesia  is  iiidicalfd  by  pr-icking  tlic  skin  with  a  pin, 
it  being  interesting  to  note  tliat  anestliesiji  of  llic  skin  becomes  ai)j);tr('nt  within 
a  few  minutes  after  tlie  first  alcoholic  solution  lias  been  injected. 
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As  previously  stated,  following  an  alcohol  injection  into  the  ganglion  or 
nerve  trunk,  little  or  no  sensation  is  manifested  by  the  patient,  provided  the 
alcoholic  injection  has  been  preceded  by  a  procain  suprarenin  Ringer  solution 
injection.  Some  patients  experience  a  sensation  of  a  burning  character,  lasting 
only  a  few  minutes,  which  is  usually  followed  by  a  subjective  numbness.  There 
will  be  paresthesia,  which  is  described  by  the  patient  as  a  crawling  sensation 
over  the  entire  distribution  of  the  nerve  trunk  injected.  This  is  followed  by 
a  sensation  of  fulness  or  stiffness  over  the  side  of  the  face  which  has  been 
blocked.  Numbness  remains  from  one  to  three  weeks  and  then  gradually  dis- 
appears. The  tactile  sensation  returns,  but  with  a  complete  loss  of  pain  sense. 
The  sense  of  taste  is  impaired  and  weakness  of  the  muscles  of  mastication  is 
manifested  on  account  of  the  motor  fibers  supplying  them  being  blocked.  Some 
swelling  of  the  eyelids  may  take  place,  but  usually  subsides  in  two  or  three 
days.  Many  times  the  patient  will  have  a  temperature  of  102°  or  103°,  but 
this  subsides  very  quickly.  Traces  of  anesthesia  may  remain  for  six  months 
or  longer.  If  the  injection  has  been  unsuccessful,  the  patient  will  still  suffer 
pain,  and  the  injection  should  then  be  repeated  as  soon  as  the  reaction  has 
subsided  from  the  first  injection.  When  making  an  injection  on  a  patient,  it 
is  a  wise  policy  to  always  tell  the  patient  that  it  may  be  necessary  to  make 
more  than  one  injection  to  give  him  relief.  In  case  two  nerve  trunks  are  in- 
volved, they  can  both  be  injected  at  the  same  operation  if  the  patient  is  in  a 
good  physical  condition.  The  trunk  which  is  causing  the  most  pain  should  be 
injected  first.  This  injection  may  eliminate  or  lessen  the  pain  in  the  other 
branch.  However,  the  nerve  trunk  which  gave  the  patient  the  least  amount  of 
pain  may  rapidly  develop  a  much  worse  condition  than  before  the'painful  trunk 
was  injected. 

If  the  alcohol  reaches  the  motor  nerve  fibers  located  below  the  sensory  fibers 
in  the  third  division,  a  certain  amount  of  paralysis  will  be  produced  in  the 
muscles  of  mastication.  The  paralysis  of  these  muscles  on  the  side  of  injection 
may  be  complete  or  partial,  and  may  interfere  somewhat  with  the  patient's 
masticating  on  the  side  blocked.  In  most  cases  the  patient  will  learn  to  masti- 
cate very  quickly  on  the  unaffected  side,  which,  after  all,  is  not  a  great  handicap. 
The  patient  should  be  instructed  and  cautioned  against  injuring  the  mucous 
membrane  inside  the  cheek  or  tongue  by  biting,  which  is  easil}''  done, 
these  parts  being  anesthetized.  However,  the  patient  will  accustom  himself 
to  the  numbness  until  partial  or  total  tactile  sensation  returns.  Paralysis  of 
the  part  in  most  cases  is  not  noted  by  the  patient  after  a  few  weeks.  In  some 
instances  it  may  be  noticeable  to  a  considerable  extent,  while  in  others  it  may  be 
an  inconvenience  to  the  patient.  The  reader's  attention  is  called  to  the  fact 
that  if  the  alcoholic  solution  is  injected  into  the  Gasserian  ganglion  itself,  or 
better  still,  into  the  sensory  root  of  the  Gasserian  ganglion,  the  motor  branch 
occupying  a  position  inferiorly  to  this  point  will  not  receive  the  full  effect 
of  the  alcoholic  injection ;  in  other  words,  only  a  partial  destruction  may  take 
place  in  the  motor  fibers,  which  is  advantageous  when  we  consider  that  their 
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function  is  to  supply  the  muscles  of  mastication  with  motor  impulses.  The  motor 
sense  or  motor  impulses  return  much  quicker  than  the  sensory  impulses  and,  in 
many  cases,  the  motor  paralysis  is  hardly  noticeable  by  the  patient  a  few  weeks 
following  the  injections. 

Effects  Following-  an  Alcoholic  Injection. — If  the  needle  has  been  inserted 
too  far,  or,  in  other  words,  if  it  has  been  advanced  through  the  Gasserian  ganglion, 
and  the  solution  injected,  the  patient  may  experience  severe  pain  in  the  region  of 
the  injection  and  in  the  occipital  region;  also  vertigo,  dizziness,  nausea  and 
vomiting  may  occur.  If  an  excess  amount  of  the  solution  has  been  injected,  or 
if  it  has  been  injected  in  the  wrong  place,  nystagmus  may  be  caused  or  the 
pupil  may  become  dilated  and  paralysis  of  the  sixth  cranial  nerve  may  result. 
These  symptoms  may  be  due  to  the  solution  i^enetrating  the  outer  wall  of  the 
cavernous  sinus,  thereby  reaching  the  various  nerves  supplying  the  eye.  If 
the  patient  experiences  deafness  or  a  facial  paresis,  it  may  be  that  the  alcohol 
was  injected  at  such  a  location  as  to  reach  the  facial  and  auditory  nerves.  If 
the  Gasserian  ganglion  has  been  properly  injected,  the  patient  may  experi- 
ence symptoms  which  to  a  certain  extent  are.  similar  to  a  Gasserectomy.  Anes- 
thesia of  the  cornea  is  present,  and  the  patient  must  guard  against  injuring 
this  structure ;  also  prevent  foreign  material  entering  the  eye,  for  with  the  loss 
of  sensation,  dirt  may  enter  and  infect  it.  Keratitis  may  result  in  some  cases 
following  the  Gasserian  injection.  It  is  always  advisable,  before  making  a 
Gasserian  ganglion  injection,  or  any  other  deep  injection,  to  advise  the  patient 
of  the  postoperative  complications  which  may  follow,  such  as  numbness,  anes- 
thesia, motor  paralysis,  dilatation  of  the  pupil,  nystagmus,  anesthesia  of  the  cor- 
nea, keratitis,  etc.  In  case  the  cornea  is  anesthetized,  it  is  advisable  to  close 
the  eyelids  and  hold  them  together  by  means  of  adhesive  plaster,  the  adhesive 
plaster  being  removed  each  day,  the  eyelids  opened,  and  the  eye  sjannged  with 
an  antiseptic  solution,  such  as  boric  acid.  If  anesthesia  should  last  for  several 
days,  great  care  should  be  exercised  not  to  damage  the  eye  by  improperly  placed 
gauze  packing  or  cotton  pads,  or  not  to  allow  the  eye  to  remain  open,  inasmuch 
as  anesthesia  is  present  and  the  patient  will  not  be  aware  of  the  presence  of 
foreign  material,  which  may  cause  considerable  damage. 

Dr.  Carroll  W.  Allen  in  a  paper  read  before  the  Southern  Surgical  Associa- 
tion, Dec.  1919,  says: 

"It  has  been  found  that  chromium  sulphate  exerts  a  curative  influence  on 
tlie  keratitis  which  sometimes  follows  these  injections.  Accordingly,  I  have  been 
giving  all  of  my  recent  cases  a  four  grain  tablet  of  this  remedy,  three  times,  daily, 
as  a  prophylactic,  advising  its  use  for  about  one  month.  Whether  tliis  last 
procedure  has  exerted  any  controlling  inflnence  on  the  eye  inflammation,  or 
whether  the  cautions  tentative  method  of  injection  deserves  the  credit,  I  am 
unable  to  state,  bnt  in  my  last  twelve  cases  there  has  been  no  evidence  of  eye 
inflammation." 

J)r.  Allen  in  speakinj.!  of  ah-ohol  injccl  ions  of  the  (iasscriaii  ganglion  and 
its  branches  in  cases  of   ino|)cf;ihlc   iiialignancy  of  the  face,  tongue  and  jaws. 
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says:  "From  my  experience,  I  am  convinced  that  wheii  tlie  value  of  these 
injections  for  these  conditions  is  recognized,  thej^  will  l)e  extensively  used, 
as  any  method  which  affords  such  marked  relief  is  a  blessing  to  these  unfor- 
tunates in  allowing  them  to  retain  their  mental  faculties  unclouded  by  morphin 
until  the  disease  has  advanced  to  such  a  point  tliat  narcotic  oblivion  is  to  be 
preferred. ' ' 

BLOCKING  THE  GASSERIAN  GANGLION  WITH  PROCAIN  SUPRA- 
RENIN  RINGER  SOLUTION  FOR  SURGICAL  OPERATIONS 

The  blocking  of  the  Gasserian  ganglion  with  a  local  anesthetic  solution 
does  not  differ  from  that  of  injecting  alcohol  for  treating  tic  douloureux.  The 
writer  advises  3  mils  of  a  2  per  cent  procain  solution.  Anesthesia  will  be  se- 
cured in  all  parts  supplied  by  the  entire  fifth  nerve.  There  will  be  complete 
anesthesia  of  the  upper  and  lower  jaw,  teeth,  antrum  of  Highmore,  floor  of 
the  mouth,  anterior  two-thirds  of  the  tongue,  alveolar  process  and  bone,  etc. ; 
also  the  structures  within  the  orbital  and  nasal  cavities  are  anesthetized.  There- 
fore, a  resection  of  the  superior  maxillary  bone,  or  an  operation  which  involves 
the  soft  tissue  or  bones  forming  the  nose  and  orbit,  can  be  performed.  Radical 
antrum  operations,  resection  of  the  alveolar  process,  removal  of  a  tumor,  or 
reduction  of  a  fracture  may  be  accomplished.  There  is  partial  anesthesia  of  the 
tonsils  and  soft  palate ;  the  anterior  and  posterior  pillars  of  the  tonsils  are 
anesthetized  and  can  be  removed,  provided  the  pharyngeal  plexus  has  been 
blocked  at  the  posterior  lateral  base  of  the  tonsils  as  described  on  page  774. 

IMPORTANT  BLOCK  INJECTIONS  FOR  TIC   DOULOUREUX 

The  most  important  deep  block  injections  for  treating  tic  douloureux  are : 

1.  Second  or  superior  maxillary  division  injection  by  the  intraoral  method. 
(See  technic,  page  380.) 

2.  Second  or  su]3erior  maxillary  division  injection  by  the  cxtraoral  method. 
(See  technic,  page  396.) 

3.  Third  or  mandibular  division  injection  by  the  extraoral  method.  (See 
technic,  page  525.) 

4.  Inferior  dentolingual  injection.     (See  technic,  page  531.) 

5.  Gasserian  ganglion  injection.     (See  technic,  page  814.) 

6.  Infraorbital  injection.     (See  technic,  page  459.) 

In  addition  to  the  above-named  injections  vvhich  are  the  most  important, 
other  nerve  branches  are  occasionally  blocked. 

SPHENOPALATINE  (MECKEL'S)   GANGLION  NEURALGIA 

Recently  Sluder  revealed  his  findings  with  reference  to  neuralgia  of 
Meckel's  ganglion,  and  has  called  the  attention  of  the  profession  to  a  pain 
syndrome.  He  states  that  undoubtedly  the  pathology  is  due  to  irritation  of 
this  ganglion  and  that  this  form  of  neuralgia  is  somewhat  common.     The  follow- 
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ing  description  of  the  pain  syndrome  will,  no  doubt,  throw  considerable  light  on 
many  obscure  cases  which  have  been  met  with  in  the  past.    He  says : 

''When  seen  from  the  beginning,  the  pains  of  postethmoidal  or  sphenoidal 
diseases  have  usually  preceded  the  development  of  the  characteristic  neural- 
gia picture.  I  have  also  remarked  that  after  the  neuralgic  manifestations  have 
continued  for  some  time  (approximately  four  weeks),  they  begin  to  run  ir- 
regularly, assuming  the  form  of  migraine  which  may  persist  even  for  years, 
after  all  local  inflammatory  conditions  have  disappeared. 

"One  of  the  most  striking  manifestations  of  disturbance  in  the  spheno- 
palatine ganglion  is  the  wide  and  characteristic  distribution  of  pain  along 
definite  lines.  These  neuralgic  manifestations  can  be  evoked  by  mechanical 
irritation  of  the  ganglion,  by  the  faradic  current,  and  by  therapeutic  injec- 
tions of  alcohol.  The  neuralgia  is  described  as  a  pain  at  the  root  of  the 
nose,  sometimes  also  in  and  about  the  eye,  taking  in  the  upper  jaw  and  teeth; 
sometimes,  also  the  lower  jaw  and  teeth  and  extending  beneath  the  zygoma 
to  the  ear  to  take  on  the  form  of  earache.  It  is  very  marked  at  the  mastoid, 
but  is  nearly  always  severest  at  a  point  about  two  inches  posterior  to  the  mastoid, 
thence  reaching  backward  by  way  of  the  occiput  and  neck;  and  it  may  extend 
to  the  shoulder  blade  and  shoulder,  and  in  severe  attacks  to  the  axilla,  arm, 
forearm,  hand,  and  fingers.  This  is  the  most  frequent  picture,  as  I  have  ob- 
served it.  Sometimes  the  patient  complains  also  of  a  "stiff"  or  "aching" 
throat,  without  inflammation ;  of  pain,  or  oftener  of  itching  in  the  roof  of  the 
mouth;  or,  of  pain  inside  the  nose. 

"Along  with  the  pain  there  is  also,  on  the  affected  side,  slight  anesthesia 
of  the  soft  palate  and  of  the  pharynx  as  far  down  as  the  lower  part  of  the 
tonsil  and  also  in  the  anterior  lower  part  of  the  nose. 

"In  a  large  percentage  of  cases,  the  neuralgia  is  accompanied  by  motor 
disturbance,  affecting  the  configuration  of  the  soft  palate.  The  palatine  arch 
on  the  affected  side  is  often  higher  than  on  the  well  side,  and  during  movement, 
the  median  raphe  is  deflected  from  the  affected  side.  Taste  is  usually  less 
acute  on  the  dorsum  of  the  affected  side." 

Blocking"  the  Sphenopalatine  (Meckel's)  Ganglion. — ^Sluder  in  his  recent 
investigations  found  that  neuralgia  was  occasionally  due  to  irritation  of  the 
sphenopalatine  ganglion,  which  makes  it  necessary  in  some  cases  to  block  this 
ganglion  in  the  treatment  of  tic  douloureux.  It  is  seldom,  if  ever,  necessary 
to  block  the  sphenopalatine  ganglion  for  surgical  operations  except  for  tonsil- 
lectomy and  operation  on  the  nasal  septum.  However,  since  it  has  been  made 
known  that  the  sphenopalatine  ganglion  is  involved  many  times  in  trifacial  neu- 
ralgia, it  must  be  blocked.  Sluder  injects  this  ganglion  l)y  inserting  the  needle 
through  the  vertical  plate  of  the  palate  bone  llirough  the  iiosc.  In  the  writer's 
opinion,  this  is  a  very  uncertain  method  of  reaching  the  ganglion  and  requires 
greater  skill  than  to  insei't  the  needle  poslei-ior  to  the  Jnberosity  of  the  superior 
maxillary  bone  In-  the  techiiic  gixen  on  p;ige  77o. 
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THE  SLUDER-BLAIR  METHOD  FOR  BLOCKING  THE  SPHENO- 
PALATINE GANGLION 

The  following  technic  is  for  blocking  the  ganglion  by  the  extraoral  method : 
The  neodle  is  inserted  into  the  skin  inferiorly  to  the  malar  bone,  directly  below 
the  angle  which  is  formed  by  the  temporal  border  of  the  malar  bone  and  the 
upper  border  of  the  zj'goma.  The  direction  of  the  needle  is  slightly  upward 
and  backward  and  almost  directly  inward  until  the  pter^^goid  process  is  reached. 
When  the  pterj^goid  process  is  encountered,  the  needle  is  then  carried  in  the 
sphenomaxillary  fossa.  The  direction  of  the  needle  is  now  changed  and  is  ad- 
vanced anterior  to  the  pterygoid  process  and  is  inserted  5  mm.  deeper.  The 
alcoholic  solution  is  now  injected  slowly  by  working  the  needle  up  and  down  in 
the  fossa.  The  distance  from  the  zygoma  to  the  external  pterygoid  plate  is, 
in  the  average  case,  according  to  Sluder  and  Blair,  43  mm. ;  so  taking  43  mm.  as 
the  average  depth,  idIus  5  mm.,  the  distance  the  needle  is  forced  inward,  after 
leaving  the  pterygoid  process,  would  make  a  total  of  48  mm.  in  the  average 
case.  If  inserted  too  deeply,  there  is  danger  of  its  entering  the  orbit  through 
the  sphenomaxillary  fissure,  and  if  the  solution  should  be  injected  in  this  region, 
postoperative  complications  may  arise. 

AUTHOR'S  TECHNIC  FOR  BLOCKING  THE  SPHENOPALATINE 

GANGLION 

The  author  advises,  before  employing  any  method  for  blocking  this  gan- 
glion, that  the  operator  review  his  osteology  and  anatomy  of  Meckel's  ganglion 
as  to  its  position,  nerve  branches  and  their  relationship  to  other  structures. 
The  anatomical  location  and  description  of  this  ganglion  and  its  branches  are 
found  in  Chapter  VII  entitled  "Nervus  Trigeminus."  This  ganglion  is  sit- 
uated 5  or  6  mm.  beneath  the  second  division  of  the  fifth  nerve  as  this  branch 
bridges  the  pterygopalatine  fossa.  The  reader  is  referred  to  page  773  for 
technic. 

Amount  of  Solution  Injected. — If  alcohol  is  injected  into  the  sphenopala- 
tine ganglion,  1  mil  is  employed.  If  a  local  anesthetic  solution  is  used,  4 
mils  of  a  1  per  cent  solution  are  injected  to  block  for  tonsillectomy,  etc. 

Advantages  of  Intraoral  Method. — The  advantages  of  this  method  over 
the  extraoral  method  are  that  it  is  more  difficult  to  force  the  needle  through 
the  sphenomaxillary  fissure  into  the  orbital  cavity,  besides  the  distance  of 
carrying  the  needle  through  the  tissue  is  less  than  half  the  distance  required 
by  the  extraoral  method.  Little  or  no  pain  is  experienced  by  the  patient  when 
the  intraoral  route  is  employed. 
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POSTOPERATIVE     COMPLICATIONS— AFTER-PAIN,     CAUSES 

AND  TREATMENT; BROKEN  NEEDLES  AND 

THEIR  REMOVAL;  HEMATOMA 

POSTOPERATIVE  COMPLICATIONS— AFTER-PAIN 

Postoperative  pain  and  complications  are  due  to  the  following  factors : 

1.  To  the  operation  itself. 

2.  To  the  reaction  of  the  pathological  tissue. 

3.  To  the  local  anesthetic  which  has  not  been  properly  administered. 

General  Considerations. — The  factors  that  are  concerned  in  the  produc- 
tion of  i^ain  can  be  broadly  classified  in  their  origin  as  general,  local,  and 
psychic.  There  is  no  question  but  that  the  sensibility  to  pain  arises  or  is 
produced  through  the  activity  of  the  autonomic  nervous  system,  referred  to 
the  terminal  nerve  fibers,  which  are  diffusely  distributed  throughout  the  en- 
tire body,  and  that  the  sensibility  to  pain  of  the  various  tissues  of  the  body  is 
dependent  upon  the  distribution  of  the  nerve  supply.  For  example,  the  skin,  con- 
junctiva, gum  tissue,  peridental  membrane,  etc.,  are  highly  sensitive,  whereas 
such  structures  as  the  mucous  membrane,  muscles,  ligaments,  alveolar  process 
and  bone  have  very  little  sensation. 

Anoci-Association. — To  combat  postoperative  pain,  a  definite  technic  must 
be  followed.  Such  a  technic  has  been  carefully  worked  out  by  Crile  in  his 
classical  researches  known  as  anoci-association.  The  principles  laid  down  by 
Crile,  if  carefully  followed,  have  no  parallel  in  producing  gratifying  postopera- 
tive results.  Briefly,  Crile 's  technic  of  anoci-association  is  to  eliminate  all 
adverse  factors  which  tend  to  increase  mortality  or  to  prolong  the  postoperative 
recovery  of  the  patient.  First,  the  patient  receives  the  proper  preopera- 
tive treatment.  A  preliminary  sedative  is  administered,  such  as  morphin  and 
atropin,  and  both  general  anesthesia  and  block  anesthesia  are  employed.  After 
the  patient  is  anesthetized  with  Jiitrons  oxid  oxygen,  the  operative  area  is  com- 
pletely block(;d  witii  a  hjcal  anesthetic;  therefore,  all  ])ainrul,  detrimental,  affer- 
(Mit  impulses  are  prevented  from  reaching  1he  brain.  (See  Fig.  566.)  Plenty 
of  time  is  taken  dnring  the  ojx-ration,  the  tissues  are  delicately  manipulated, 
and  thoroughness  is  n(!ver  sacrificed  for  si)eed.  Following  the  operation  sedatives 
are  administered  if  necessary.  Postoperative  ])ain  depends  largely  upon  the  sus- 
ceptibility of  the  patient  and  is  influenced  hy  lemperament,  psychic  state,  phys- 
ical condilion  and  nat  ioiiality.     (See  page  851.) 
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After-pain  depends  a  great  deal  upon  the  tissues  involved  and  the  nature 
of  the  operation.  If  the  operation  involves  tissues  which  are  richly  supplied 
by  sensory  nerves,  or  have  undergone  an  inflammatory  process,  considerable 
postoperative  pain  may  result  unless  counteracted. 

Many  peculiar  factors  enter  into  the  production  of  postoperative  pain.  For 
example,  a  similar  technic  can  be  used  on  the  same  patient  for  the  extraction 
of  the  lower  right  and  left  impacted  third  molars,  yet  in  some  cases  the  pa- 
tients will  complain  of  severe  postoperative  pain  on  one  side  only.  Some  of  these 
cases  are  rather  difficult  to  explain.     Strict  asepsis  should  always  be  practiced. 


n 


Fig.  566. — Anoci-association  diagram;  1,  auditory,  visual,  olfactory  and  traumatic  anoci  impulses 
reaching  the  brain;  2,  auditory,  visual,  olfactory  associations  excluded;  3,  nerve  blocked,  patient  in  anoci- 
association.      (After  Crile.) 

Every  precaution  should  be  taken,  such  as  the  sterilization,  as  far  as  possible, 
of  the  field  of  operation,  the  hands,  instruments,  dressings,  etc.  The  employ- 
ment of  a  sterile,  physiologic,  isotonic  Ringer,  local  anesthetic  solution  injected 
slowly  will  help  to  preserve  the  tissues  and  tend  to  prevent  after-pain.  (See 
Figs.  210,  218-D  and  218-E.)  Careful  manipulation  of  the  tissues  during  the 
operation  ^vill  eliminate  trauma,  laceration,  and  shock,  and  should  be  prac- 
ticed at  all  times.  An  operator  should  never  sacrifice  thoroughness  for  speed 
while  operating  under  block  anesthesia.  In  some  operations  for  oral  surgery  it  is 
better  to  use  the  combination  of  block  anesthesia  and  general  anesthesia, 
thereby  preventing  the  aiferent  impulses  from  reaching  the  brain. 
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The  subject  of  postoperative  pain  and  its  elimination  is  of  great  importance, 
and  the  operator  should  give  its  causes  and  the  treatment  careful  attention, 
and  above  all,  he  should  try  to  avoid  pain  after  operation. 

Dr.  J.  P.  Henahan,  of  Cleveland,  Ohio,  makes  the  following  statement  in 
regard  to  postoperative  pain:  "In  my  opinion,  the  proper  way  to  take  care 
of  after-pain  is  to  prevent  it."  Dr.  Henahan  is  correct  in  making  that  state- 
ment, but  many  times  it  is  impossible  to  prevent  after-pain;  therefore,  when 
it  occurs  we  must  combat  it  in  the  best  possible  manner. 

Wounds  which  result  from  the  removal  of  badly  impacted  third  molars, 
and  dressings  that  are  packed  in  these  sockets  under  pressure,  are  in  most 
cases  eontraindicated,  as  in  many  instances  they  produce  irritation,  cause  in- 
flammation, and  increase  after-pain.  In  the  majority  of  cases  it  is  far  better  to 
rely  on  the  blood  clot  as  a  dressing  and  to  irrigate  as  indicated.  If  a  dressing 
is  to  be  employed,  several  antiseptics  as  well  as  anodyne  combinations  are  at 
the  disposal  of  the  operator.  Following  the  surgical  removal  of  a  tooth,  say  an 
impacted  third  molar,  or  the  surgical  removal  of  other  teeth,  occasionally  a  dry 
socket  prevails,  which  leaves  the  surface  of  the  alveolar  wall  unprotected, 
producing  pain  because  the  sensory  nerve  endings  are  exposed  to  the  fluids 
of  the  oral  cavity,  and  to  infection.  In  the  opinion  of  the  writer,  a  sterile 
blood  clot  in  the  alveolus  following  extraction  of  a  tooth  in  the  majoritj^  of 
cases  is  the  best  possible  dressing,  and  in  many  instances  it  is  preferable  to 
allow  the  blood  clot  to  remain  without  inserting  a  gauze  pack  or  obtundent. 
However,  the  operator  must  use  his  own  judgment,  and  all  factors  must  be 
carefully  considered  as  to  the  amount  of  tissue  involved,  the  nature  of  the 
operation,  and  the  inflammation  which  may  follow,  etc.  (See  formula  for  ob- 
tundent paste  on  page  838.) 

POSTOPERATIVE  PAIN  DUE  TO  AN  IMPROPERLY  INJECTED 
LOCAL  ANESTHETIC 

1.  The  first  and  most  important  factor  is  injecting  a  solution  which  is 
not  isotonic  with  the  tissue  fluids  and  l)lood.  A  hypertonic  solution,  when  in- 
jected, exerts  a  greater  osmotic  action  than  the  isotonic  solution,  and  has 
the  poAver,  on  account  of  its  concentration,  to  absorb  water  from  the  surround- 
ing tissue  cells.  This  causes  a  contraction  of  the  tissue  cells,  which  continues 
until  the  liypertonic  solution  injected  is  reduced  to  an  isotonic  solution  (see 
Figs.  213,  216,  218  and  218-C).  Such  changes  in  the  tissue  cells  cause  post- 
operative pain.  (See  ]iy])ertonic  solutioji  on  page  333.)  Tlie  hyi-toloiiic  sobi- 
tion  wbe7i  injected  causes  just  the  opposite  effect  to  that  of  a  hypertonic  solu- 
tion, that  is,  expansion  of  the  tissue  cells.  (See  Figs.  211,  215,  218-A  and 
218-B  and  the  hypotonic  solnlioi.)  on  page  333.)  In  the  text])0()k  of  Fisclicr  and 
Rifthmiiller  they  advise  ilic  use  of  mi  isoloiiic  Ringer  veliicle  in  preference  to  ;i 
vehicle  made  from  sodium   cliloride  alone. 

2.  From  injecting  llie  solution  too  rapidly  into  the  tissues.  This  causes 
rji[)i(l   rlisleiil  ion  or  "  luilloonliig"  of  1lic  tissues  which  rcssults  in   lissue  injury. 
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The  solution  should  be  injected  slowly.     Rate,  15  seconds  per  mil.     The  needle 
should  be  moved  slightly  back  and  forth  during  the  discharging  of  the  solution. 

3.  From  injecting  the  solution  into  muscle  tissue  or  a  ligament. 

4.  From  injecting  drugs  Avhicli  have  deteriorated. 

5.  From  emplojdng  a  stock  anesthetic  solution  whicli  contains  preservatives, 
such  as  acids,  thymol,  etc. 

6.  From  injecting  a  too  hot  or  too  cold  solution.  The  wide  difference  in 
temperature  causes  pain.  The  solution  should  be  near  that  of  body  temperature 
(98.6°  F.)  when  injected.     (See  Fig.  212.) 

7.  By  injecting  under  pressure  a  quantity  of  solution  beneath  the  perios- 
teum, which  causes  some  separation  of  the  periosteum  from  the  bone,  besides 
the  damage  done  by  needle. 

8.  Infection  due  to  employing  an  anesthetic  solution  which  is  not  sterile. 

9.  Infection  due  to  employing  a  septic  needle  or  syringe. 

10.  Infection  due  to  carrying  bacteria  on  the  needle  from  the  mucous 
membrane  or  saliva  into  the  tissue,  due  to  improperly  prepared  field. 

11.  From  repeated  punctures  of  the  tissue  by  the  needle,  or  by  withdrawing 
the  needle  and  changing  its  direction  several  times. 

12.  From  excessive  massage  of  the  tissue  over  the  point  of  injection,  such 
as  the  mental,  incisive,  and  infraorbital  regions. 

13.  In  case  the  solution  contains  the  proper  amount  of  suprarenin  content, 
the  connective  tissue  in  the  region  of  injection  will  absorb  it.  If  the  vaso-con- 
stricting  agent  is  in  excess,  absorption  takes  place  very  slowl}'.  This  may  cause 
edema,  SAvelling,  false  ankylosis,  difficult  deglutition  and  pain.  This  is  noted 
mostly  following  some  inferior  dentolingual  injections  in  case  the  solution  is 
injected  into  the  internal  pterygoid  muscle. 

14.  Edema  and  after-pain  may  not  only  be  caused  by  the  factors  mentioned 
above,  but  may  be  due  to  the  operation  itself,  such  as  trauma,  laceration,  the 
incising  of  the  tissue,  the  chiseling  or  cutting  the  alveolar  process  as  required 
in  the  surgical  removal  of  many  impacted  third  molars.  It  ma,y  be  due  to  a  com- 
bination of  factors,  and  the  operator  must  always  consider  all  possible  causes 
before  placing  the  blame  on  any  factor. 

15.  Postoperative  pain  may  be  due  to  the  vasodilatation  of  the  arterioles 
after  the  constricting  action  of  the  suprarenin  or  adrenalin  has  disappeared. 
Such  a  dilatation  is  accompanied  many  times  by  an  actual  exudation  ol'  serum, 
and  is  augmented  sometimes  by  the  escape  of  erythrocj^tes. 

16.  The  degree  of  after-pain  is  not  only  dependent  upon  the  factors  enu- 
merated, but  upon  the  drug  employed  as  the  anesthetic,  the  vaso-constricting 
agent,  method  of  injection,  amount  iiijected,  and  the  kind  of  tissue  injected. 

//  tlie  correct  tecltnic  is  follotced,  and  ilie  i)ijccting  solution  consists  of 
the  proper  ingrerlients  and  is  propcrhj  prepared  and  injected,  little  or  no  pain 
will  he  experienced  hy  the  patient. 
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Postoperative  pain  may  be  present  in  some  individuals  even  if  the  best 
technic  has  been  employed,  and  in  such  eases  it  is  no  doubt  due  to  the  hyper- 
susceptibility  of  the  tissue  to  slight  trauma,  such  as  the  discharging  of  the 
solution,  or  from  the  minor  injury  produced  by  the  needle  itself.  Unfortunately 
there  are  great  individual  variations  which  contribute  to  the  inconstancy  of  re- 
sults, and  many  such  cases  defy  analysis. 

Pain  is  the  result  of  tissue  injury,  and  manifests  itself  by  discomfort  and 
suffering  caused  by  the  injury  to  the  sensory  nerves,  nerve  cells,  or  sensory  end 
organs.  Sensory  nerve  injury  is  transmitted  by  afferent  impulses  to  the  brain 
and  is  there  interpreted  as  pain,  and  the  degree  depends  upon  the  susceptibility 
of  the  individual,  the  number  and  character  of  stimuli.  Therefore,  after-pain 
may  be  defined  as  the  sum  total  of  all  unpleasant  sensation  the  patient  experi- 
ences as  the  immediate  results  following  a  surgical  operation.  The  abnormal 
sensation  the  patient  experiences  in  some  cases  may  be  directly  due  to  trauma 
and  injury  of  the  tissue  which  may  be  brought  about  by  the  local  anesthetic 
injected,  or  from  the  necessary  steps  required  to  perform  the  operation.  This 
subject  should  be  considered  in  a  very  comj)rehensive  manner,  particularly  in  the 
light  of  oral,  throat,  plastic  and  dental  operations.  There  can  be  no  question  but 
that  operations  performed  within  the  oral  cavity  may  become  more  or  less  com- 
plicated by  infection  developing  from  foods  and  liquids  as  the  region  they  occupy 
must  be  traversed  by  all  the  elements  that  go  to  sustain  life,  and  therefore,  their 
function  cannot  be  arrested  for  any  length  of  time. 

This  subject  will  now  be  discussed  under  four  specific  heads,  as  follows: 

1.  PostoiDcrative  pain  resulting  from  trauma  and  the  severance  of  tissue. 

2.  Postoperative  pain  resulting  from  compressing  and  traumatizing  the 
tissue  by  means  of  artery  forceps,  sutures,  etc.,  to  restore  the  continuity  and  to 
check  hemorrhage. 

3.  Postoperative  pain  resulting  from  an  inflammatory  reaction  in  the  tissue 
which  is  infected  about  the  wound,  if  the  operation  is  within  the  oral  cavity. 
This  third  factor  depends  upon  the  location,  character,  and  extent  of  infection, 
but  some  infection  is  present  in  nearly  all  oral  operations. 

4.  The  fourth  group  of  factors  which  cause  postoperative  pain  are  more 
or  less  general  in  character,  such  as  pain  on  deglutition,  headache,  trauma,  pain 
which  is  located  in  the  part,  due  to  the  injection  of  the  anesthetic,  but  more 
frequently  may  be  attributed  to  the  operation  itself.  Nevertheless  it  may  be 
due  to  the  combination  of  both. 

Postoperative  Pain  Resulting-  from  Trauma  and  the  Severance  of  Tissue. — 
Postoperative  pain  folh)wing  traumatism  and  the  severance  of  tissue  is  quite  an 
important  factor  to  consider.  It  is  a  well-known  fact  that  tissue  which  con- 
tains sensory  nerves,  when  operated  upon,  produces  a  burning  pain  which  usu- 
ally lasts  three  or  four  hours,  and  is  due  to  the  severance  of  the  tissues,  thus 
exposing  and  traumatizing  delicate  sensory  nerves.  The  amount  of  pain  de- 
pends upon  the  kind  of  tissue  operated.  Home  kinds  of  tissue  contain  more 
sensory  nerve  terminals  tluni  others.     Tiie  oral  surgeon  is  very  fortunate  when 
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he  realizes  that  the  tissues  about  the  mouth  are  not  as  sensitiA'e  as  other  tissues 
of  the  body. 

The  sensory  nerve  branches  in  the  reoion  of  the  pharynx,  larynx, 
and  oral  cavity,  such  as  the  branches  of  the  trigeminus  and  pharyngeal 
branches,  are  usually  protected  from  trauma  during  an  oral  operation.  Post- 
operative pain  that  is  caused  by  the  mere  incising  of  the  tissue  is  the  least  of 
the  causes  of  after-pains.  If  anesthesia  is  not  employed,  and  the  incision  is 
made,  intense  pain  is  produced  at  the  time  of  making  the  incision,  and  the  pa- 
tient experiences  an  unpleasant  burning  sensation  which  is  eliminated  by  the 
production  and  duration  of  block  anesthesia.  As  we  have  previously  stated, 
pain  is  due  to  the  severance  and  exposure  of  nerve  endings  and  in  order  to 
guard  against  it,  the  sensory  nerve  endings  must  be  protected  from  the  fluids 
of  the  oral  cavity,  air,  etc.,  by  bringing  the  parts  together  and  applying 
medication. 

Postoperative  Pain  Resulting  from  Compressing  and  Traumatizing  Tis- 
sue,— Traumatizing  the  tissue  by  ligation  of  arteries,  suturing,  clamping  of 
arteries  with  artery  forceps,  and  the  constriction  of  tissue  all  produce  more  or 
less  tissue  injury,  which  is  bound  to  cause  after-pain.  The  postoperative  pain 
which  the  patient  experiences  following  a  freshly  made  incision  is  not  only 
due  to  the  severing  of  the  sensitive  nerve  endings  themselves,  but  is  likewise 
due  to  the  pressure  of  ligatures  and  sutures  when  they  have  been  employed, 
as  well  as  the  chiseling  or  cutting  of  the  bone  in  operations  where  such  a  pro- 
cedure is  indicated.  The  pain  which  results  from  constriction  of  the  sutures 
or  the  ligatures  may  be  prolonged  from  a  few  hours  to  several  days,  depending 
upon  the  location  of  the  operation  and  the  amount  of  tension  the  suture  ex- 
erts on  the  sensitive  tissue.  A  nerve  branch  should  never  be  included  within 
a  ligature  as  when  tying  off  a  blood  vessel.  The  blood  vessel  should  be  care- 
fully isolated  from  the  nerve  branch  before  resorting  to  ligation.  However, 
in  some  instances  the  blood  vessels  may  have  so  many  sensory  nerves  near 
them  that  it  will  be  almost  impossible  to  separate  them  from  the  bleeder  for 
ligating.  Only  a  minimum  number  of  ligatures  should  be  used  in  suturing 
any  wound  to  avoid  as  much  postoperative  pain  as  possible.  It  is  impos- 
sible to  tie  off  an  artery  which  supplies  bone;  therefore,  hemorrhage  occur- 
ring in  bone  is  controlled  by  pressure,  such  a  procedure  having  very  little  to 
do  with  postoperative  pain. 

In  some  regions  in  the  oral  cavity  it  is  impossible  to  use  ligatures, 
on  account  of  the  location  and  the  consistency  of  the  tissue,  as,  for  example, 
the  gum  tissue,  hard  palate,  alveolar  process,  sockets,  etc.  In  these  tissues  it 
is  better  to  rely  on  compression  by  packs,  cautery,  and  styptics.  Producing 
compression  by  the  pack  is  an  excellent  means  for  controlling  bleeding  which 
has  been  caused  by  severance  of  the  tissue  by  a  sharp  instrument,  whereas  the 
cautery  may  answer  the  purpose  of  both  the  knife  and  hemostatic  in  case  a 
small  vessel  is  severed  or  can  not  be  reached  by  a  ligature  or  pack. 

The  injury  produced  by  the  cautery  causes  a  burning  pain  which  may  last 
for  several  hours.    It  is  well,  therefore,  to  employ  block  anesthesia  before  using 
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the  cautery.  It  must  be  remembered  tliat  cauterization  covering  a  long  period 
of  time,  using  a  low  temperature,  will  produce  pain  which  may  last  much  longer 
than  if  a  higher  temperature  is  employed  and  allowed  to  remain  in  contact  with 
the  tissue  for  only  a  brief  time.  This  means  of  cauterization  does  not  produce  as 
satisfactory  hemostasis  as  the  low  heat  cautery  extending  over  a  longer  period 
of  time. 

Postoperative  pain  is  caused  in  many  instances  by  improper  suturing,  and 
this  is  a  subject  that  greatly  concerns  us.  The  requirements  of  a  suture  are 
to  hold  the  edges  of  the  wound  in  apposition,  and  excessive  traction  must  not 
be  brought  upon  the  tissue  by  the  suture,  for  the  reason  that  it  not  only  tends  to 
produce  postoperative  pain  but  causes  inflammation  and  retards  tissue  repair. 

For  plastic  operations  on  the  face,  the  deeper  structures  should  be 
carefully  placed  and  sutured  to  retain  their  position,  and  if  the  in- 
cision in  the  skin  has  been  properly  outlined  and  made,  it  is  a  comparatively 
easy  matter  to  obtain  and  retain  perfect  coaptation  of  the  edges  with  the  prop- 
erly placed  sutures,  which  will  cause  no  after-pain,  infection,  and  no  large 
scar.  Enough  pressure  should  be  exerted  on  the  tissue  by  the  sutures  to  hold 
the  edges  of  the  skin  in  apposition.  If  this  is  done,  it  will  tend  to  eliminate 
infection,  postoperative  pain,  and  an  unsightly  scar.  When  suturing  muscle, 
fat  or  connective  tissue,  it  is  essential  to  place  the  sutures  deeply  to  avoid  the 
formation  of  air  spaces.  Care  should  be  exercised  not  to  suture  too  tightly,  but 
to  obtain  coaptation  and  prevent  tension  of  the  tissues  which  would  result  in 
considerable  postoperative  pain. 

Postoperative  pain  may  be  caused  by  the  reaction  of  the  tissue  itself.  As 
pointed  out  previously,  most  wounds  connected  with  operations  performed 
within  the  oral  cavity  become  infected ;  therefore,  more  postoperative  pain  will 
be  experienced  in  this  region  than  in  other  regions  of  the  body  where  a  similar 
amount  of  incising  has  been  done.  It  is  almost  impossible  to  eliminate  wound 
contamination  following  an  oral  operation.  We  must,  however,  guard  against 
infection  and  complications  as  much  as  possible.  Oral  operations  are  per- 
formed upon  the  tissue  which  harbor  many  bacteria,  and  the  proper  preparation 
of  the  tissue  before  incising  it  will  in  a  great  measure  reduce  the  number  of 
the  bacteria,  although  it  is  absolutely  impossible  to  sterilize  it  thoroughly. 

After  the  incision  is  made,  the  problem  which  confronts  the  operator  is 
to  prevent  the  saliva  and  mucus  and  other  debris,  located  in  the  oral  cavity, 
from  entering  the  operative  field.  The  electric  knife  for  making  the  incision 
has  a  wonderful  advantage  over  the  scalpel,  as  it  makes  a  clean-cut  incision. 
The  electric  knife  not  only  tends  to  control  the  postoperative  hemorrhage,  but 
it  comes  in  immediate  contact  with  bacteria,  destroying  them  and  leaving  an 
aseptic  charred  surface  of  tissue.  The  use  of  the  electric  knife  and  the  produc- 
tion of  the  eschar  cause  postoperative  pain  which  may  last  for  several  hours 
following  the  operation,  and  in  these  cases  deep  block  anesthesia  can  be  era- 
ployed.     By  injecting   the   correct  solution,  anesthesia   of  the   part   can   be 
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maintained  for  several  hours,  which  Avill  tend  to  eliminate  postoperative  pain 
following  such  a  surgical  procedure.  In  case  the  primary  injection  is  not  suffi- 
cient to  prevent  the  pain  resulting  from  the  removal  of  a  malignant  growth, 
M'hich  may  continue  for  a  few  days,  blocking  can  be  made  by  using  a  solution 
which  contains  both  procain  and  quinin  and  urea.  The  electric  cautery  method  is 
of  exceptional  value  for  the  destruction  of  growths  which  may  be  located  on  the 
gums  and  hard  palate.  In  some  regions  sutures  or  ligatures  can  not  be  conven- 
iently employed.  To  control  hemorrhage,  pressure,  as  produced  by  gauze  packs, 
wax,  plugs,  etc.,  is  employed.  It  serves  not  only  to  close  tissue  spaces  against 
infection,  but  also  provides  ample  drainage.  When  a  gauze  pack  is  employed  for 
che  purpose  of  reducing  or  limiting  infection,  one  should  use  sterile  gauze  satu- 
rated with  an  antiseptic,  germicide,  and  anodyne  solution.  If  little  hemorrhage 
is  present,  and  medication  is  desired  to  prevent  postoperative  pain,  gauze  is  not 
used,  but  other  methods  are  employed,  such  as  an  obtundent  paste.  (See  page 
837,  "Methods  and  Drugs  Employed  in  the  Treatment  of  Postoperative 
Pain.") 

Gauze,  which  is  medicated  with  an  antiseptic  or  germicide  placed  in  an 
open  wound,  excites  reaction  in  the  tissues  before  producing  inflammation  with 
the  production  of  fibrin  which  has  a  tendency  to  hold  the  pack  in  place  aiid 
to  serve  as  a  relatively  aseptic  dressing.  In  case  active  suppuration  takes  place 
in  the  wound,  a  medicated  gauze  pack  will  act  as  a  foreign  bodj'-  and  will 
greatly  increase  the  pain.  If  this  is  the  case,  the  pack  should  be  removed.  The 
part  should  then  be  carefully  irrigated  and  packed  with  fresh  gauze  which  has 
been  medicated  with  the  proper  drug.  Many  times  the  pack  is  placed  in  the 
wound  under  pressure,  causing  the  patient  to  suffer  considerably,  due  to  the 
pressure  exerted  by  the  pack  on  the  sensory  nerves  in  the  inflamed  tissue.  A 
gauze  pack  located  in  the  oral  cavity  should  not  be  left  in  place  longer  than 
twenty-four  hours  without  redressing,  and  if  it  is  left  longer  it  will  in  most 
cases  cause  unnecessary  discomfort  to  the  patient.  In  many  cases  a  germicidal 
antiseptic  paste  is  preferable  to  a  gauze  pack. 

Secretions  that  form  in  the  wound  may  cause  considerable  after-pain  on 
account  of  the  increasing  pressure  exerted  by  them,  but  this  cause  can  be  easily 
overcome  by  free  drainage.  In  draining  a  wound  it  is  not  necessary  to  place  the 
drain  at  the  lowest  point  to  procure  ample  drainage  because  the  soft  tissues 
which  form  the  walls  of  the  wound  are  in  contact  and  assist  materially  in 
draining  the  parts.  This  feature  is  of  exceptional  value  to  the  oral  surgeon, 
inasmuch  as  in  many  instances  it  may  be  difficult  to  drain  a  wound  at  its  most  de- 
pendent part  on  account  of  the  location  of  the  operation. 

Operations  on  the  upper  jaw  which  involve  the  mucous  membrane  should 
be  drained  intraorally,  wiiich  not  only  reduces  the  amount  of  postoperative  pain 
which  would  be  caused  if  the  Avound  were  drained  externally  through  the 
skin,  but  it  will  obviate  an  unsightly  scar.  This  technic  holds  good  for  opera- 
tions on  the  floor  of  the  mouth  or  upon  the  lower  jaw. 
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The  fourth  factor  in  the  production  of  postoperative  pain,  as  given  on 
page  832,  will  now  be  considered.  Postoperative  complications  following  an  oral 
operation  may  occur  in  the  immediate  region  of  the  operation,  or  they  may  be 
remote,  causing  such  discomfort  as  headache,  disturbances  of  the  wound  during 
the  act  of  coughing  or  vomiting,  or  even  during  respiration  or  deglutition  pain 
may  be  produced.  Pain  located  within  the  operative  area,  or  within  the  area 
in  which  the  deep  injection  has  been  made,  may  be  manifested  as  the  result  of 
pressure^  swelling  of  the  tissue  due  to  edema,  false  ankylosis,  for  example, 
following  an  improperly  made  inferior  dentolingual  injection,  or  following  the 
surgical  removal  of  an  impacted  third  molar  or  the  reduction  of  a  fracture.  If  the 
operation  involves  considerable  tissue,  headache  of  some  degree  is  generally  pres- 
ent. If  the  operation  is  an  oral  one  and  involves  considerable  tissue,  the  patient 
will  feel  pain  during  deglutition  to  such  an  extent  that  solid  food  can  not  be 
taken ;  hence  a  liquid  diet  is  recommended.  However,  if  extreme  swelling  of  the 
soft  parts  in  the  region  of  the  pharynx  is  present,  and  the  patient  suffers  con- 
siderably during  deglutition,  he  should  be  given  liquid  nourishment  through  a 
tube  or  fed  per  rectum.  It  is  only  in  the  major  cases  that  rectal  feeding  is  em- 
ployed. In  some  cases  the  stomach  tube  can  be  employed  to  advantage.  Vomit- 
ing Yery  seldom  occurs  following  block  anesthesia ;  in  fact,  the  operator  will 
seldom  see  such  a  condition ;  whereas  vomiting  is  more  likely  to  occur  fol- 
lowing the  administration  of  a  general  anesthetic.  To  eliminate  coughing, 
which  may  cause  pain,  considerable  care  should  be  exercised  not  to  allow  any  irri- 
tating substance  to  come  in  contact  with  the  respiratory  passage,  as  coughing 
is  dependent  upon  tracheal  irritation  and  can  be  largely  controlled  by  prevent- 
ing such  irritation.  The  operator  should  never  allow  blood  or  mucus  from  the 
operative  field  to  pass  down  the  patient's  larynx  or  pharynx.  If  a  patient  is 
being  operated  upon  under  block  anesthesia,  respiratory  reflexes  are  present 
at  all  times,  whereas  if  a  general  anesthetic  is  employed,  the  respiratory  reflexes 
are  absent.  Blood}^  mucus  and  infected  material  are  responsible  in  many  in- 
stances for  irritation  of  the  trachea  which  causes  severe  coughing  and  post- 
operative pain.  Tracheal  irritation  not  infrequently  follows  general  anesthesia. 
Operating  under  local  anesthesia  from  this  standpoint  alone,  is  far  superior 
to  that  of  general  anesthesia.  After-pain  following  surgical  operation  and 
the  use  of  local  anesthesia  in  its  various  branches,  particularly  by  the  deep 
block  method,  opens  a  broad  and  fascinating  field,  to  determine  definitely  its 
etiology  in  obscure  eases.  When  postoperative  pain  follows  an  operation 
performed  under  local  anesthesia,  its  cause  can  not  always  be  attributed 
to  the  anesthetic,  but  to  many  factors  which  have  already  been  enumerated. 
The  duration  of  anestliesia  is  a  factor  which  is  under  the  control  of  the  operator. 
For  example,  an  injection  of  a  2  per  cent  procain  suprarenin  (1/250  per  cent) 
Ringer  solution  will  produce  and  maintain  anesthesia  of  the  part  from  forty-five 
minutes  to  an  hour,  and  partial  anesthesia  will  last  one  lioni-  longer.  At  the  ex- 
piration of  this  tim'C  the  pain  that  has. been  caused  by  Ihc  incising  of  the  wound 
has  in  most  cases  ceased,  and  if  llic  palicnt  sJionld  ('X])erieiic('  after-pain,  it  is  no 
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doubt  due  to  some  of  the  factors  mentioned.  The  greatest  single  factor  in  the 
causation  of  'postoperative  pain  is  injecting  a  solution  that  is  not  isotonic.  Only 
a  sterile,  physiologic,  isotonic  Ringer  solution  should  he  employed  as  the  local 
anesthetic  vehicle.  The  anesthetic  will  control  the  pain  that  is  due  to  the  actual 
incising  or  that  which  is  produced  by  sutures  and  ligatures.  However,  as  soon 
as  the  local  anesthetic  action  has  passed,  the  patient  may  feel  pain  from  trauma, 
incising,  curettement,  extraction,  etc.  Such  operations  may  cause  painful  deg- 
lutition, pain  during  coughing  or  on  movements  of  the  jaw.  Postoperative 
pain  can  be  controlled  in  many  instances  by  anesthetizing  the  tissues  for  an 
indefinite  period  with  a  weak  solution  of  quinin  and  urea  h.ydrochlorid, 
and  this  method  is  of  value  if  it  is  properly  used.  In  the  past,  however,  too 
much  has  been  expected  of  it,  and  as  a  result  some  operators  have  condemned 
its  use.  Some  writers  have  claimed  that  quinin  is  the  cause  of  postoperative 
pain  due  to  secondary  disturbances  which  it  causes ;  but  research  work,  which 
has  been  carried  on  by  Hertzler  and  others,  has  proved  this  to  be  erroneous. 
Hertzler  states  that  quinin.  and  urea  anesthesia  is  of  exceptional  value  if  the 
electric  knife  is  used,  or  the  tissue  is  to  be  cauterized,  from  the  fact  that  anes- 
thesia lasts  a  considerable  length  of  time,  and  the  large  cauterized  area  may  run 
a  complete  course  without  any  postoperative  pain  whatsoever. 

Quinin  and  urea  hydrochlorid  may  be  used  many  times  for  blocking  at  a 
distance  from  the  field  of  operation,  if  the  anatomical  arrangement  is  such  that 
this  can  be  done,  and  such  blocking  will  be  found  advantageous  for  controlling 
postoperative  pain.  For  the  removal  of  new  growths,  such  as  an  epulis  or  cyst, 
procain  suprarenin  Ringer  solution  is  used  for  blocking,  in  order  to  eliminate 
the  pain  incident  to  the  operation,  while  in  many  instances  quinin  and  urea 
hydrochlorid  can  be  injected  in  contact  with  the  nerve  trunk  at  a  distant  point, 
and  maintain  anesthesia  of  the  part  for  a  considerable  time,  which  will  control 
postoperative  pain.  The  operator  should  not  lose  sight  of  the  fact  that  the  con- 
trol of  postoperative  pain  is  a  very  broad  and  important  subject,  and  that  each 
type  of  patient  as  well  as  the  operation  must  be  carefully  studied  and  worked 
out  in  a  concrete  manner. 

METHODS  AND  DRUGS  EMPLOYED  IN  THE  TREATMENT 
OF  POSTOPERATIVE  PAIN 

In  the  event  that  postoperative  pain  follows  block  anesthesia,  or  is  a  result 
of  the  operation  itself,  or  the  combination  of  both  factors,  it  is  the  operator's 
duty  to  combat  such  a  condition  to  give  his  patient  relief  and  rest.  If  post- 
operative pain  is  present,  it  may  be  the  result  of  any  one  of  the  factors  al- 
ready mentioned  on  page  828,  and  must  be  treated.  Some  operators  hclieve  that 
postoperative  pain  is  always  clue  to  injecting  the  solution  into  or  near  the  nerve 
trunk,  hut  the  author  desires  to  emphasize  the  fact  that  such  is  not  the  case. 
It  is  true  some  irritation  may  follow  the  injecting  of  a  perfect  solution,  and 
some  patients  may  feel  a  little  soreness,  even  if  the  best  technic  has  been  followed. 

The  treatment  of  postoperative  pain  consists  of  ascertaining  its  cause, 
if  possible,  and  the  use  of  the  following  methods  and  drugs  in  combating  it: 
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1.  Treatment  by  compress.  Usually  a  cold  compress  gives  greater  relief  than 
one  of  heat.     This  should  be  applied  to  the  part  and  changed  frequently. 

2.  After  the  extraction  of  an  infected  tooth,  or  the  surgical  removal  of 
a  tooth  complicated  with  a  granuloma,  curette  and  syringe  the  cavity  with  an 
efficient  antiseptic  solution. 

3.  If  the  anesthetic  solution  contains  a  too  high  percentage  of  the  vaso- 
constricting  agent,  which  produces  profound  anemia  of  the  part  and  increases  the 
danger  of  infection,  employ  hot  packs. 

4.  By  the  use  of  a  local  obtundent  paste  or  compound  applied  to  the 
cavity  or  socket.  It  may  be  applied  on  gau2e  or  the  cavity  can  be  filled  with  it 
to  protect  the  exposed,  lacerated,  sensory  nerve  endings  from  the  oral  fluids, 
air,  etc. 

The  following  formula  is  an  excellent  one  for  relieving  pain  following  lacera- 
tion of  tissues  and  the  exposure  of  the  alveolar  process  after  extraction  or  the 
surgical  removal  of  teeth: 

(Author's  formula) 

J^     Anestliesin  gr.  xxv 

Cliloretone  gr.  xxv 

Menthol  gr.  v 

Oil   of  wintergreen  m  v 

White  vaseline   (sterilized)  Si 

Misce. 
Sag.:     Fill   socket   or   bone   cavity   with   com- 
pound; apply    Avith    syringe    and  large    curved 
tube. 

The  compound  which  is  in  contact  with  the  alveolar  process  or  bone  grad- 
ually melts,  and  the  anesthesin  exerts  a  prolonged  anesthetic  action ;  the 
cliloretone  is  an  antiseptic  as  well  as  an  anesthetic.  Menthol  is  an  anesthetic, 
antiseptic,  and  cooling  to  the  tissues.  The  wintergreen  is  an  antiseptic,  stim- 
ulant and  anodyne  to  exposed  sensory  nerves.  The  vehicle  vaseline  gives  it 
l)ody  and  keeps  the  drugs  from  being  too  rapidly  absorbed.  This  preparation 
may  be  left  in  the  socket,  as  it  is  absorbed  in  most  cases  in  forty-eight  hours, 
thus  {ichieving  its  therapeutic  effect,  and  also  keeps  the  debris  out  of  the 
wound.  No  pressure  need  be  exerted  upon  the  wounded  tissue,  as  is  the  case 
many  times  when  gauze  packing  is  employed. 

'J'liis  coiiipoiind  gives  the  patient  almost  immediate  relief  if  pain  is  due  to 
the  exposure  of  sensory  nerve  endings,  the  result  of  a  denuded  alveolar  socket, 
bone,  or  tissue  which  has  been  traumatized.  The  prolonged  anesthetic  effect 
will  give  the  patient  relief  for  hours  where  otherwise  there  might  be  considerable 
suffering.  This  compound  docs  not  interfere  with  tissue  repair  and  does  not 
exert  pressure,  so  it  is  uiiiH'f'cssary  to  remove  it. 

Another  compoiiiid  which  is  vcyy  efficient  is  that  of  dnnifiioiic,  which  has 
tlie  following  formula  and  conlains  30  per  cent  of  chloretone: 
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IJ     Oil  of  birch 

Oil  of  cinnamon 

Oil  of  cloves 

Chloretone 

Misee. 
Sig. :     Apply  to  socket  or  operative  part  on 
gauze^     In  most   cases  the   dressing  should  be 
changed  within  48  hours. 

Another  method  of  dressing  a  socket  is  as  follows:  Pack  the  tooth  socket 
with  a  small  piece  of  iodoform  gauze  which  has  been  saturated  with  the  above 
compound.  Then  a  second  piece  of  iodoform  gauze  is  saturated  with  dichlora- 
min-T,  5  per  cent,  and  placed  on  top  of  the  first  piece,  which  assists  in  pre- 
venting the  escape  of  the  first  compound  employed,  and  also  aids  materially 
in  preventing  the  ingress  of  saliva. 

Another  local  obtundent  which  is  employed  is  euroform  paste.  It  is  used 
in  the  same  manner  as  the  author's  formula  above  described.  Euroform  paste 
consists  of  the  following: 

(Formula  by  Dr.  J.  P.  Buckley) 

IJ     Orthof  orm  3  i 

Petronol  3  iiss 

White  petrolatum  3  iiss 

Europhen  3  iss 

Misce. 
Sig. :     Saturate  a  small  piece  of  plain  gauze 
with  the  paste  and  gently  pack  into  the  painful 
socket.     Eemove  the   gauze   at   the   end   of   24 
hours   and  reapply,   if  necessary. 

5.  Postoperative  pain  may  also  be  treated  by  the  use  of  some  local  anesthetic 
powder  such  as  the  following: 

Orthoform  New. — This  compound  is  a  local  anesthetic  which  resembles 
cocain  in  its  local  action,  but  is  not  so  toxic  and  does  not  penetrate  the  tissues 
on  account  of  its  insolubility.  It  is  somewhat  antiseptic  and  practically  non- 
toxic in  the  usual  doses.  It  is  beneficial  for  the  relief  of  postoperative  pain 
when  applied  to  denuded  surfaces,  and  has  been  used  considerably  in  the  treat- 
ment of  after-pain  caused  from  the  extraction  of  teeth. 

(For  further  description,  see  orthoform  "new"  page  244.) 

A  convenient  method  of  employing  orthoform  powder  is  to  place  it  in  the 
tooth  socket  or  wound,  and  protect  it  by  loosely  packing  cotton  over  it,  so  that 
it  will  not  be  washed  away  by  the  fluids  of  the  mouth.  This  method  of  appli- 
cation has  been  recommended  by  Dr.  Henahan. 

Anesthesin  and  Subcutin. — Both  of  these  compounds  are  synthetically  pre- 
pared and  are  merely  modifications  of  orthoform.  They  are  of  value  when  ap- 
plied locally  in  powder  form  for  the  relief  of  pain  following  rhinological  and 
laryngeal  infections.  They  are  also  valuable  for  sedative  topical  applications. 
They  can  be  applied  as  a  dusting  powder,  pure  or  diluted,  or  in  the  form  of  an 
ointment.  (For  further  description  of  these  drugs  and  their  uses,  see  pages 
220  and  251.) 
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6.  Dr.  LeRoy  Miner,  of  Boston,  recommends  the  application  of  guaiacol- 
giycerin  in  equal  parts.  This  compound  is  very  valuable  in  the  prevention  of 
after-pain.  Gauze  is  saturated  and  loosely  packed  into  the  socket  or  wound. 
Guaiacol  is  both  antiseptic  and  germicidal. 

7.  By  dressing  the  wound  with  pure  procain  powder  which  can  be  applied 
as  described  above  under  No.  5. 

8.  By  dressing  the  wound  with  Tribel's  solution  which  is  as  follows: 

IJi     Chloral  hydrate  3  iv 

Camphor  3  ii 

Procain  3  i 

Misce. 
Sig. :     Apply  to  wound  upon  gauze  which  has 
been  saturated. 

DRUGS  ADMINISTERED  INTERNALLY  TO  COMBAT  POSTOPERATIVE 

PAIN 

9.  Several  drugs  can  be  employed  very  effectively  in  cases  in  which  they  are 
indicated  to  combat  postoperative  pain  resulting  from  surgical  procedures. 

Bromural  (alpha-monobrom-isovaleryl-ijirea;  CeHiiHoOoBr). — This  is  a 
nerve  sedative  and  ranks  in  action  between  the  bromides  and  morphin,  and  it  is 
claimed  that  in  a  large  dose  it  will  produce  sleep  without  markedly  af- 
fecting the  circulation  or  respiration.  It  is  also  contended  that  all  action  re- 
sulting from  this  drug  will  cease  after  three  to  five  hours.  It  has  been  consid- 
ered of  value,  and  has  been  recommended  in  the  treatment  of  postoper- 
ative discomfort  and  pain,  but  bromural  does  not  have  the  power  to  elim- 
inate postoperative  pain  to  any  considerable  extent,  because  it  does  not  pro- 
duce such  intense  action  as  morphin.  However,  it  is  a  nerve  sedative  and 
will  relieve  pain  if  it  is  not  severe  in  character.  As  a  nerve  sedative  it  is 
given  in  5-grain  tablets,  three  times  daily.  If  it  is  desired  to  produce  sleep  it 
should  be  administered  in  10-grain  doses,  preferably  at  bed  time,  and  may  be 
repeated  if  necessary,  in  three  or  four  hours.  Following  an  oral  operation 
patients  may  be  given  a  prescription  for  bromural  tablets,  with  instructions 
to  take  10  grains  immediately,  and  to  repeat  in  three  or  four  hours  if  they  ex- 
perience pain.  This  drug  is  dispensed  in  5-grain  tablets  which  can  be  readily 
dissolved  in  hot  water  for  immediate  effect.  Bromural  is  not  a  habit-forming 
drug,  such  as  morphin,  and  it  can  be  readily  dispensed  by  the  dentist  without 
conforming  to  the  Harrison  Act.  It  is  also  a  valuable  drug  in  preparing  a 
hypersensitive  or  nervous  patient  for  an  oral  or  dental  operation. 

Validol. — Validol  is  known  chemically  as  methylvaleriate,  having  a  chem- 
ical formula  of  CII.jCILCH.COO.CiJI,;,.  It  is  the  menthyl  ester  of  valeric 
acid  with  -U)  per  ccut  of  free  mentliol.  The  action  of  validol  is  iliat  ot^  a  nerve 
sedative  and  autisi^asmodic,  and  it  is  recommended  especially  for  nervous  and 
hysterical  individuals.  It  is  used  in  the  treatment  of  hysteria  and  other  neu- 
roses, espcfijilly  lliosf  of  1lic  circulatory,  digestive,  and  central  iici'vous  systems. 
It  has  been   hniflcrl   in   ihc  prevention   find   treatment  ol"  seasi(;kness.     Jt  can  be 
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used  with  gratifying  results  as  a  preliminary  agent  to  combat  fear  and  excite- 
ment, and  is  also  employed  with  very  good  results  following  an  oral  operation, 
in  the  treatment  of  nervousness  or  slight  after-pain.  Validol  is  a  crystal, 
clear,  colorless  liquid,  of  the  consistency  of  glycerin,  having  a  mild  and 
pleasant  odor,  distinct  from  either  that  of  menthol  or  valerian,  and  a  re- 
freshing, cool  and  very  faintly  bitter  taste,  insoluble  in  water,  but  readily 
soluble  in  alcohol,  ether,  chloroform,  and  oils.  It  is  administered  by  adding 
seven  or  eight  minims  to  a  small  amount  of  water,  or  a  more  efficient 
and  agreeable  method,  which  has  been  suggested  by  Dr.  C.  Edmund  Kells,  of 
New  Orleans,  is  to  place  seven  or  eight  minims  upon  a  block  of  sugar.  This  is 
a  very  convenient  way  of  administering  it,  inasmuch  as  it  is  insoluble  in  water 
and  is  very  jDleasant  for  the  patient  to  take  in  this  way.  Validol  has  the  effect 
of  both  valerian  and  menthol. 

Camphorated  Validol. — This  is  a  preparation  of  10  per  cent  camphor  in 
validol,  and  has  the  combined  action  of  both  validol  and  camphor.  The  ac- 
tion of  validol  has  been  mentioned  above.  The  action  of  camphor  is  to 
stimulate  the  central  nervous  system,  especially  the  medullary  center,  and 
the  circulation.  Large  doses  of  camphor  improve  the  pulse  in  impending  car- 
diac collapse,  probably  by  cardiac  stimulation.  For  this  reason,  it  is  used  as 
a  circulatory  and  respiratory  stimulant  in  case  of  collapse,  syncope,  heart  fail- 
ure, etc.  The  combining  of  these  two  drugs  makes  an  excellent  preparation^ 
either  as  a  preliminary  or  postoperative  sedative,  and  antilR'steric,  in  the 
treatment  of  postoperative  complications  and  neuroses.  This  compound  is 
used  more  as  a  stimulant  in  the  treatment  of  syncope.  The  adult  dose  is  ten 
minims,  which  may  be  placed  upon  a  block  of  sugar  and  taken  internally. 

Bromides. — These  salts  are  freely  soluble  in  water,  salty  to  the  taste,  and 
slightly  irritating  to  the  mucous  membrane,  if  applied  in  the  pure  state.  The 
most  important  compounds  are  potassium,  sodium  and  ammonium  bromides. 
These  compounds  form  colorless  or  Avhite  crj'stals,  or  a  granular  powder,  and 
are  soluble  in  1.5  parts  of  water.  These  salts  have  the  power  to  reduce  irri- 
tability of  the  centers  of  the  cerebrum  without  producing  a  state  of  anes- 
thesia. The  bromides  are  employed  in  any  condition  where  there  is  cerebral 
or  nervous  excitement,  such  as  postoperative  pain,  headache,  injury  to  the  brain, 
meningitis,  hysteria ;  also  in  epilepsy  and  other  convulsive  disorders.  These 
drugs  are  of  some  value  in  the  treatment  of  nervous  disturbances  and  post- 
operative pain  following  an  oral  operation,  if  the  pain  is  not  too  severe  in 
character.  The  bromides  produce  a  much  lighter  action  than  does  bromural 
or  morphin.  Therefore,  if  the  patient  is  suffering  considerable  pain  this  drug 
will  not  afford  much  relief.  Sodium  bromid  is  usually  selected,  because 
it  does  not  produce  as  much  irritation  as  the  ammonium  or  potassium  bromid. 
It  is  administered  in  dilute  aqueous  solutions,  and  the  dosage  is  15  grains, 
repeated  in  an  hour,  if  necessary. 

Chloral  Hydrate. — This  is  a  very  efficient  drug  in  the  treatment  of 
postoperative   pain   as   well   as   to   reduce   the    hypersensitiveness   of   the    pa- 
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tient  before  operation.  Chloral  hydrate  is  a  crystalline  solid,  and  occurs 
in  colorless,  transparent  crystals,  having  an  aromatic  penetrating  odor,  and 
bitter  caustic  taste.  It  acts  upon  the  central  nervous  system,  producing  a  feel- 
ing of  weariness,  followed  by  quiet  sleep.  The  pulse  and  respiration  are 
slowed  in  the  same  manner  as  in  normal  sleep,  and  the  reflexes  are  not  abolished. 
The  patient  can  be  easily  aroused  from  the  slumber  caused  by  the  administration 
of  this  drug.  It  should  be  used  with  caution  in  individuals  possessing  a  weak- 
ened heart  or  blood  vessels.  This  drug  can  be  given  with  satisfaction  in 
moderate  doses  as  a  nerve  sedative,  and  especially  in  conjunction  with  the  bro- 
mides. Hydrated  chloral  has  the  reputation  among  many  of  being  a  very  dan- 
gerous drug.  However,  this  refers  to  large  doses.  The  average  dose  is  10 
grains.  It  can  be  dissolved  in  water  or  given  on  cracked  ice.  The  dose  may  be 
repeated  in  three  hours,  if  needed,  but  the  condition  of  the  pulse  and  respiration 
should  be  carefully  watched,  if  large  doses  are  given.  It  is  also  an  important 
preliminary  agent  in  preparing  the  hypersensitive  patient  for  an  operation, 
and  should  be  administered  from  twenty  to  thirty  minutes  before  operating. 

Trigemin.- — This  is  a  synthetic  compound  and  a  derivative  of  pyramidon 
and  butyl-chloral  hydrate,  and  is  used  as  an  analgesic  and  nerve  sedative  in 
the  treatment  of  postoperative  pain,  trigeminal  neuralgia,  headache,  etc. 

Pyramidon. — Pyramidon  is  known  chemically  as  dimethylaminoantipy- 
rina,  synthetically  prepared  by  the  reduction  of  nitroso-antipyrine  to  amino- 
antipyrine,  and  treating  this  with  methyl  chlorid  or  iodid.  It  forms  small, 
colorless,  slightly  alkaline  crystals,  soluble  in  11  parts  of  cold  water,  and 
readily  soluble  in  alcohol,  ether,  and  benzin.  It  acts  as  an  antipyretic  and 
anodyne,  and  is  effective  in  small  doses.  It  is  free  from  harmful  influences  to 
the  heart,  kidneys,  or  blood.  It  is  used  in  combating  postoperative  pain 
because  of  its  slower  and  lasting  eifect.  It  is  most  conveniently  administered 
in  tablet  form;  dose  (5  to  6  grains)  0.3  to  0.4  gm.  A  single  dose  usually 
suffices  for  24  hours. 

Aspirin. — Aspirin  is  known  chemically  as  acidum  acetylsalicylicum,  with 
a  chemical  formula  of  CoII^O  (CH,  CO)  CO  OH.  This  drug  is  a  valuable  anti- 
pja-etic,  analgesic,  antirheumatic,  anodyne,  and  is  especially  valuable  in  the 
treatment  of  neuralgic  and  rheumatic  pains.  It  is  very  popular  in  the  treat- 
ment of  headache,  neuralgia,  postoperative  pain,  etc.  It  may  be  given  in 
the  form  of  a  powder,  wafers,  or  capsules.  If  it  is  prescribed  as  a  powder, 
it  may  be  administered  by  dissolving  it  in  sweetened  water,  or  by  placing  it 
on  the  tongue,  followed  by  a  swallow  of  water.  It  is  best  given  in  tablet 
form.  The  average  dose  is  .5  grams  (71/2  grains).  Aspirin  acts  like  salicylic 
acid  and  the  salicylates,  l)u1  it  is  claimed  to  be  less  disturbing  to  the  stomach. 
Following  an  oi'al  operalion  in  which  postoperative  pain  is  expected,  the 
patient  can  be  given  G-grain  tablets  with  instructions  to  take  every  two 
hours,  if  necessary.  Good  results  are  obtained  by  combining  aspirin,  5  grains 
(A  gm.)  with  11/2  grains  (1  gm.)  of  pyramidon. 
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Trional. — This  drug  is  known  chemically  as  diethylsulphonemethylethyl- 
methane,  and  is  hypnotic.  In  ordinary  cases  it  produces  sleep  in  about  an 
hour  after  the  drug  has  been  given.  It  is  used  mostly  as  a  hypnotic  in  in- 
somnia, but  is  of  little  use  Avhen  the  insomnia  is  accompanied  by  pain.  Trional 
closely  resembles  sulphonal,  but  the  former  is  more  soluble  than  the  latter. 
The  average  dose  is  15  grains  and  is  usually  administered  in  the  form  of  a 
powder,  and  in  most  cases  is  given  two  or  three  hours  before  retiring. 

Morphin. — Morphin  is  employed  in  difficult  cases,  as  a  preliminary 
measure,  in  allaying  fear  and  excitement,  also  in  some  difficult  cases  to  con- 
trol the  pain  resulting  from  operative  procedures.  We  are  not  often  com- 
pelled to  use  morphin,  but  there  are  cases  in  which  this  drug  is  indicated  and 
can  be  used  to  advantage.  It  is  a  habit-forming  drug,  and  the  operator  must 
conform  to  the  Harrison  Act  when  prescribing  it.  He  should  use  due  care  in 
prescribing  it  so  he  cannot  be  held  responsible  for  starting  the  patient  with 
the  morphin  habit.  Morphin  is  the  alkaloid  of  opium  and  has  the  chemical 
formula  of  Ci^HigNOoHpO.  It  has  no  local  action  and  fortunately  the  drug  is 
little  needed  in  dental  practice,  with  the  exception  of  treating  patients  Avith 
postoperative  pain  following  some  extensive  oral  operation.  Morphin  has 
three  actions,  first,  a  specific  central  analgesic  action;  second,  a  depressing 
action  on  the  entire  central  nervous  system ;  third,  a  constipating  effect  result- 
ing from  the  combination  of  central  and  local  actions.  The  systemic  action  of 
morphin  is  greatly  dependent  upon  the  dose  used.  The  smallest  doses  which 
produce  therapeutic  effects  are  followed  by  the  relief  of  pain;  and  somewhat 
larger  doses  may  cause  definite  cerebral  depression,  leading  to  more  or  less  pro- 
found and  prolonged  sleep.  This  drug  is  employed  chiefly  as  an  analgesic  in 
conditions  of  severe  acute  pain.  In  surgical  conditions,  in  which  the  alleviation 
of  pain  may  obscure  the  course  of  the  disease  and  lead  to  the  unwarranted 
postponement  of  an  operation,  morphin  should  not  be  used,  or  only  in  very 
small  doses,  and  with  circumspection.  It  should  not  be  employed  when  any 
satisfactory  relief  can  be  obtained  by  the  use  of  other  drugs.  The  dosage  of 
this  drug  is  as  follows :  %  to  l^  grain,  or  in  combination  with  scopolamin  %5o 
of  a  grain.  The  combination  of  these  two  drugs  is  very  useful  as  a  preliminary 
measure  and  may  be  administered  hypodermatically  thirty  minutes  before  the 
operation. 

General  Considerations. — Morphin  and  scopolamin  may  be  used  not  only 
for  deep  nerve  block  injections  in  highly  nervous  individuals  for  the  treatment 
of  tic  douloureux,  but  they  are  of  exceptional  value  prior  to  the  time  of  ad- 
ministering a  general  anesthetic.  The  above  named  sedative  and  hypnotic 
drugs,  when  properly  administered  in  therapeutic  doses,  are  of  great  value  to 
the  operator  in  allaying  postoperative  pain  which  is  certain  to  accompany  some 
of  his  operations,  and  will  carry  the  patient  over  a  number  of  painful  hours 
following  an  operation,  into  perfect  rest  and  comfort.  It  is  not  necessary  in 
all  cases  folloAving  deep  block  injections  to  administer  any  of  the  sedatives  or 
hypnotics  mentioned,  but  they  are  needed    many  times  for  certain  individuals 
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in  the  course  of  practice,  and  their  employment  is  very  much  appreciated  by 
the  patient.  The  important  links  in  the  great  chain  known  as  anoci-association 
are  as  follows: 

1.  Proper  preoperative  environment. 

2.  Preoperative  administration  of  an  anodyne  or  hypnotic. 

3.  Block  anesthesia  and  general  anesthesia. 

4.  Most  careful  handling  of  the  tissues  during  the  operation. 

5.  The  postoperative  administration  of  anodynes  or  hypnotics  to  relieve 
and  combat  postoperative  pain. 

BROKEN  NEEDLES 

It  is  true,  the  best  of  operators  will  meet  with  accidents  occasionally, 
but  if  platino-iridium  needles  are  emjployed  and  due  care  is  taken  while  mak- 
ing a  deep  injection,  so  as  not  to  insert  the  needle  up  to  or  close  to  the  hub, 
little  or  no  difficulty  will  be  experienced.  The  operator  should  carefully  se- 
lect his  needles  and  see  that  they  are  of  the  correct  diameter  and  length,  and 
then  use  them  properly,  which  will  usually  save  him  considerable  time  and 
annoyance  in  removing  a  fragment  which  has  been  broken  in  the  tissues. 
The  use  of  needles  for  the  deep  block  method  is  quite  different  from  using 
short  needles  for  peridental,  submucous  and  subperiosteal  methods  as  practiced 
in  the  past.  With  these  latter  named  methods,  should  a  needle  be  broken, 
its  location  is  superficial  and  in  such  a  position  that  in  most  instances  the 
broken  fragment  can  be  easily  removed.  On  the  other  hand,  if  a  deep  injection 
is  being  made  and  the  needle  should  break,  the  end  of  the  needle  may  be 
covered  by  soft  tissue  which  conceals  it  from  view,  making  it  extremely  diffi- 
cult to  locate. 

The  breaking  of  needles  has  been  quite  a  common  occurrence  while  mak- 
ing the  following  injections,  and  they  are  named  in  the  order  of  their  fre- 
quency: 

1.  Inferior  dentolingual  injection. 

2.  Posterior  superior  dental  injection. 

3.  Blocking  the  second  division  of  the  fifth  nerve  by  the  intraoral  method. 

4.  Long  buccal  injection. 

A  needle  may  break  while  making  other  deep  block  injections,  but  not 
as  frequently  as  in  making  the  above  named  injections,  for  the  reason  that 
the  location  does  not  place  the  needle  under  any  severe  lateral  strain.  The 
breaking  of  a  needle  in  most  cases  is  due  to  unfamiliarity  with  the  technic, 
and  causing  severe  strain  npon  IIk;  needle.  Tlic  Avriler  does  not  wish  to 
leave  the  impression  that  needles  never  break  in  the  hands  of  those  who  are 
skilled  in  the  technic,  for  such  is  not  the  case.  The  best  operators  break  nee- 
dles occasionally,  but  the  constant  breaking  of  llicni  in  1he  tissues  is  wholly 
uncalled  for  and   can   be  gi-catly  i-cdiiccd    hy   tccliiii(';il   skill. 


POSTOPERATIVE    COMPr.TCATIONS  845 

There  is  no  question  but  that  a  platino-iricliiim  needle  is  by  far  the  safest 
one  to  use,  and  is  the  cheapest  in  the  end,  as  it  will  not  rust,  may  be  sterilized 
in  the  tiame,  and  can  be  used  repeatedly.  The  author  does  not  recommend 
the  use  of  steel  needles,  but  if  the  operator  insists  on  their  use,  he  should 
discard  them  after  using  only  a  few.  times,  as  after  they  are  used  and  sub- 
jected to  the  antiseptic  solution  or  boiling,  they  rust  very  quickly,  which 
greatly  weakens  them,  causing  them  to  break  easily  when  strain  is  placed 
upon  them.  A  very  fine  steel  needle  is  certainly  dangerous  after  it  has  been 
in  use  for  several  weeks,  as  its  strength  is  greatly  reduced  by  rust  which  ac- 
cumulates in  its  lumen.  Most  needles  break  at  the  joint,  which  is  the  weakest 
point.  A  needle  guard  such  as  illustrated  in  Fig.  186  not  only  strengthens  the 
needle  at  the  soldered  joint,  but  in  addition,  prevents  the  needle  from  being 
inserted  to  the  hub.  During  a  deep  Mock  injection  the  needle  shoidd  never  he 
inserted  into  the  tissues  to  the  hub.     (See  Fig.  398.) 

While  inserting  the  needle  into  the  tissue  of  a  hypersensitive  or  nervous  pa- 
tient, the  operator  should  always  be  on  his  guard  and  prevent  the  patient  from 
moving  the  head  quickly  which  may  result  in  an  accident.  Far  more  needles 
have  been  broken  in  making  the  inferior  dentolingual  injection  than  any  other. 
Should  such  an  accident  occur,  the  operator  should  .not  palpate  the  soft  tissues  in 
the  region  of  the  needle,  as  this  will  force  the  needle  deeper  into  the  tissue. 
The  broken  fragment  should  always  be  removed,  and  the  patient  should  never 
be  dismissed  with  a  needle  embedded  in  the  tissue. 

TECHNIC  FOR  REMOVING  BROKEN  NEEDLES 

Before  removing  a  broken  fragment  from  the  tissues,  the  parts  should 
be  thoroughly  anesthetized,  which  may  require  a  second  bloclv  injection  into 
the  region.  When  the  needle  is  broken  beneath  the  surface  of  the  tissue,  if 
possible,  locate  the  point  of  insertion,  which  is  usually  visible.  If  this  can  be 
located,  a  small  perpendicular  incision  is  made  through  the  point  of  puncture, 
and  the  needle  felt  with  the  lancet.  If  possible,  expose  the  end  of  the  needle, 
after  which  the  broken  fragment  may  be  grasped  with  a  small  ^^air  of  artery 
forceps,  using  great  care  not  to  force  the  needle  further  into  the  tissue.  If  the 
end  of  the  broken  fragment  cannot  be  located,  it  is  always  advisable  to  make  an 
x-ray  plate  but  before  doing  this,  insert  a  second  needle  as  near  the  broken  frag- 
ment as  possible,  and  leave  it  in  position  while  the  x-ray  is  being  taken.  The 
comparison  of  the  broken  fragment  with  the  needle  which  has  been  inserted  will 
in  most  cases  be  an  excellent  guide  to  show  how  and  where  to  make  the  incision. 
(See  technic  below.) 

A.  magnet,  such  as  is  used  by  ophthalmologists  for  removing  steel  from 
the  eye,  may  also  be  of  value  if  the  broken  needle  is  steel.  Such  a  magnet  is 
equipped  with  a  pointed  extension  which  can  be  inserted  into  the  mouth  at  the 
point  where  the  incision  is  made,  and  when  the  tip  of  the  extension  comes  in  con- 
tact with  the  needle  it  will  in  most  cases  withdraw  it  from  the  tissue.  However, 
the  magnet  method  has  its  limitations,  as  the  needle  may  be  located  in  certain 
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parts  of  the  montli  which  makes  it  impossible  to  bring  the  instrument  in  the 
region  of  the  incision,  and  should  tissue  separate  the  end  of  the  magnet  from 
the  needle,  it  will  have  no  effect.  Broken  needles  that  are  left  in  the  tis- 
sue for  a  considerable  length  of  time  have  a  tendency  to  change  their  loca- 


Fig.  567. — X-ray  of  right  lower  jaw  showing  broken  needle  medial  to  ascending  ramus  in  region  of 
inferior  dental  lingual  nerves.  Note  the  inferior  jjosition  of  broken  fragment  to  second  needle.  Lateral 
exposure.      (See    Fig.    568.) 

tion.  For  instance,  a  needle  which  has  been  broken  in  attempting  to  make 
an  inferior  dentolingual  injection,  its  point  is  located  distally,  while  the  broken 
end  is  toward  the  surface,  and  the  movement  of  the  patient's  jaws  will  have 
a  tendency  to  move  the  needle  backward  because  of  the  pointed  end. 
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Technic  for  Locating  Broken  Needle. — The  writer  employs  what  he  con- 
siders an  efficient  method  for  locating  a  broken  needle  through  the  medium  of 
the  x-ray.     Insert  a  needle  such  as  number  2  (see  Fig.  177)  mounted  on  the 


Fig.  568. — X-ray  of  right  lower  jaw  showing  broken  needle  medial  to  ascending  ramus  in  region  of 
inferior  dental  lingual  nerves.  Note  the  lateral  position  of  broken  fragment  to  second  needle.  Exposure 
made  from  above  downward.     (See  Fig.  567.) 

extension  hub  used  for  tonsillectomy  (see  Fig.  208)  in  the  tissues  as  near  the 
broken  fragment  as  possible,  being  careful  not  to  force  the  broken  needle 
further  into  the  tissues.    Two  x-ray  plates  should  be  made.    The  first  exposure 
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is  from  a  lateral  position  (see  Fig.  567)  which  will  show  the  superior  inferior 
relation  of  broken  fragment  to  second  needle.  The  second  exposure  is  made 
from  above  downward  which  shows  the  mediolateral  position  (see  Fig.  568). 
By  the  aid  of  these  two  x-ray  plates  the  operator  can  easily  locate  the  position 
of  the  broken  needle.  An  incision  is  made  along  the  second  needle  to  the 
proper  depth  and  then  into  the  region  of  broken  needle  in  accordance  to  x-ray 
findings,  after  which  the  fragment  is  removed  with  artery  forceps.  This 
method  can  also  be  used  for  locating  and  removing  foreign  bodies  from  other 
parts  of  the  body, 

HEMATOMA    ' 

Definition. — A  hematoma- is  a  tumor  containing  blood,  or  it  can  be  defined 
in  the  sense  of  block  anesthesia  as  that  of  a  circumscribed  area  of  tissue  con- 
taining extravasated  blood. 

This  is  a  condition  which  occurs  occasionally  following  deep  block  in- 
jections, especially  the  posterior  superior  dental  injection  and  the  infraor- 
bital injection.  A  hematoma  is  produced  by  inserting  the  needle  into  a  small 
blood  vessel  and  usually  occurs  when  the  needle  is  forced,  by  inserting  it  into 
a  foramen.  It  is  difficult  to  insert  the  needle  into  a  vein  or  artery  when  the 
structures  are  surrounded  by  loose  connective  tissue,  and  a  needle  with  a 
short  bevel  is  employed,  as  there  is  a  tendency  for  the- blood  vessel  to  escape 
the  end  of  the  needle.  However,  when  the  needle  is  inserted  into  the  foramen 
it  is  a  different  proposition  because  here  the  blood  vessels  are  bound  to  the 
periosteum  by  connective  tissue  and  can  not  escape  the  needle  point. 

Another  common  cause  of  producing  a  hematoma  is  from  the  use  of  a 
curved  needle,  as  Avitli  a  needle  of  this  character  it  is  impossible  for  the 
operator  to  know  the  exact  location  of  the  point. 

Symptoms  and  Treatment  of  Hematoma. — If  a  small  vein  or  artery  is 
punctured  by  advancing  the  needle  into  the  tissue,  a  very  rapid  extravasa- 
tion of  blood  will  take  place  in  the  loose  connective  tissue  surrounding  the 
blood  vessel,  and  the  amount  and  rapidity  of  the  swelling  are  dependent  upon 
the  location  of  the  hematoma.  The  skin  and  other  tissues  which  cover  the 
superior  maxillary  bone  in  this  region  will  protrude  considerably,  and  such 
a  condition  many  times  has  frightened  the  patient  as  well  as  the  operator. 

Xo  complications  are  likely  to  ensue,  provided  the  operator  has  employed 
a  sterile  syringe,  needle  and  solution.  The  extravasated  blood  is  enclosed 
within  the  tissue  and  can  not  escape  upon  the  surface.  The  greatest  diffi- 
culty the  operator  meets  is  that  it  is  very  hard  for  him  to  explain  to  his 
patient  just  how  this  condition  was  caused.  It  is  the  best  policy  to  explain  to 
the  patient  that  an  extravasation  of  blood  occurred  at  the  point  of  injection, 
and  that  there  is  no  cause  for  alarm,  as  the  swelling  will  disappear  in  a  few 
days.  In  most  cases  the  skin  will  assume  a  darkened  or  a  cyanosed  condition, 
the  extent  of  which  depends  upon  tlic  amoimt  of  extravasated  blood  and  the 
dcptli  it  is  located  from  the  skin  sitrracc     The  discoloffitioii  oF  llic  skin  is  due 
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to  the  breaking  down  of  the  eiythrocytes  with  the  liberation  of  iron.  In  most 
cases  the  patient  does  not  experience  pain,  but  if  such  should  be  the  case  ad- 
minister bromural,  aspirin  or  i^yramidon,  and  apply  cold  packs  to  the  part ; 
massaging  and  electrical  treatment  may  also  be  employed  for  stimulating  ab- 
sorption. The  extravasated  blood  will  be  absorbed  slowly  and  the  swelling  will 
disappear  in  most  cases  in  three  or  four  days.  Should  the  operator  encounter 
one  of  these  cases,  he  should  assure  his  patient  that  no  serious  complications 
will  result,  as  otherwise  considerable  worry  and  anxiety  may  be  caused. 


CHAPTER  XXXVI 

SYNCOPE,  SHOCK  AND  COLLAPSE 

Shock  is  a  condition  of  general  depression  always  accompanied  by  a 
fall  in  blood  j)ressure  which  is  caused  by  exhaustion  of  the  vasomotor  center. 
This  fall  in  blood  pressure  is  observed  at  the  onset  of  shock  and  is  the  key  in 
determining  the  degree  of  depression.  The  accompaniments  are  a  rapid, 
feeble  pulse  and  shallow  respiration  while  the  patient  is  in  shock.  The 
above  symptoms  are  rapidly  followed  by  pronounced  lessening  of  all 
cutaneous  reflexes,  cold,  clammy  skin,  and  the  patient  in  most  cases  com- 
plains of  beiug  cold,  due  to  a  rapid  lowering  of  body  temperature.  A  cold 
perspiration  rapidly  appears,  especially  on  the  forehead  and  hands.  The 
patient  is  in  a  very  quiet  state  of  mind,  seldom  restless,  on  account  of  the 
extreme  depression.  He  may  be  conscious  or  just  bordering  upon  a  semi- 
conscious state  or  wholly  unconscious.  When  a  patient  is  in  a  state  of  shock 
he  usually  experiences  no  discomfort  or  pain;  he  wishes  to  remain  quiet  on 
account  of  his  extreme  weakness.  The  pulse  in  most  cases  is  soft  and  irreg- 
ular, the  pupils  dilated,  eyes  dull  and  expressionless,  and  at  the  onset  the 
respiration  may  be  sighing,  but  later  followed  by  shallow  and  feeble  respira- 
tory movements. 

Two  varieties  of  shock  are  described  by  Moullin:  First,  one  which 
is  characterized  by  extreme  depression,  and  the  second,  which  is  very  much 
more  rare,  is  accompanied  by  excitement.  In  the  ordinary  form  of  shock  caused 
by  extreme  depression  the  patient  wishes  to  remain  as  quiet  as  possible.  He  will 
lie  with  his  eyelids  half  open;  he  is  conscious  and  will  answer  questions  in 
most  cases.  As  there  is  more  or  less  impairment  of  speech,  the  patient  speaks 
slowly  and  softly  and  seems  to  pay  no  attention  to  his  surroundings.  Consid- 
erable muscular  relaxation  is  present,  and  when  an  arm  is  raised,  it  will  drop 
lifelessly,  offering  no  muscular  resistance.  The  patient  loses  his  normal  ex- 
pression and  instead  a  ghastly  one  is  present.  He  is  extremely  pale  and  anemic. 
The  pulse  is  increased  in  frequency,  usually  irregular,  and  soft  in  character. 
A  wide  variation  in  pulse  pressure  seems  to  exist;  that  is,  when  the  pulse  is 
taken  it  seems  as  though  the  artery  entirely  collapses  with  each  beat  of  the 
heart.  If  there  be  a  marked  degree  of  shock,  the  sphincter  ani  is  usually  re- 
laxed. If  the  patient  is  not  in  severe  shock,  he  is  capable  ol:  interpreting  the 
sense  of  pain.  However,  if  the  shock  is  pronounced,  he  is  entirely  oblivious 
of  any  i)ain  that  might  be  inflicted  during  any  movement,  as  in  the  case  of  an 
accident  or  operation. 

Shock  varies  in  df'i)tli,  and  its  intensity  may  be  of  a  light  form,  such  as 
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fainting,  which  rapidly  passes  awaj^  or  may  be  of  an  intense  character,  Avhich 
will  gradually  terminate  in  death,  or  it  may  prove  instantaneously  fatal. 

The  second  form  of  shock,  which  is  i-ather  rare,  is  characterized  by  ex- 
citement, and  in  most  cases  is  marked  by  a  very  gradual  onset.  The  pulse  in 
this  form  of  shock  is  very  rapid,  thready  and  weak.  The  patient  becomes  ex- 
cited and  talks  incoherently;  he  tosses  about  in  bed,  throwing  his  arms  and 
legs  in  all  directions  regardless  of  pain  from  which  he  is  suffering.  In 
most  instances  this  condition  is  rapidly  followed  by  an  extreme  fall  in  blood 
pressure,  collapse  and  death.  (See  Chapter  XIII;  Indications  and  Contra- 
indications and  Precautions  Necessary  While  Operating  under  Block  Anes- 
thesia.) 

Causes  of  Syncope,  Collapse  and  Shock. — The  general  depression  which 
prevails  in  sjaicope,  shock  and  collapse  is  due  to  an  overstimulation  of  the 
afferent  nerves  and  nerve  centers,  rapidly  accompanied  by  a  fall  in  blood  pres- 
sure. The  degree  of  shock  is  dependent  upon  the  amount  and  intensity  of  the 
afferent  stimulation  and  the  fall  in  blood  pressure.  Syncope  and  shock  can  be  in- 
duced in  a  number  of  different  ways,  but  here  we  will  discuss  the  most  important, 
which  are,  first,  surgical  manipulation ;  second,  psychic  disturbances,  and  iliird, 
shock  due  to  an  anesthetic  or  other  agent. 

Syncope  and  Shock  Caused  by  Surgical  Procedures. — Every  precaution 
should  be  employed  by  the  oral  surgeon  or  dentist  to  avoid  shock  during  a 
surgical  operation.  The  traumatization  or  laceration  of  tissue  which  has  not 
been  properly  anesthetized  either  by  a  local  anesthetic  or  by  anesthetizing  the 
patient,  may  produce  shock.  Crile  in  his  epoch-making  classical  researches  has 
proved  to  the  surgical  world  that  the  anesthetization  of  the  patient  merely  by  a 
general  anesthetic  does  not  by  any  means  place  him  in  a  state  which  renders 
him  immune  to  surgical  shock  produced  by  an  operation,  but  in  order  to  avoid 
shock  it  is  necessary  to  employ  the  block  method  in  conjunction  with  general  anes- 
thesia. The  nerves  supplying  the  parts  are  blocked  with  a  local  anesthetic 
which  prevents  the  afferent  sensory  impulses  from  reaching  the  brain.  When 
a  local  anesthetic  is  employed  to  block  the  operative  field  and  is  used  in  con- 
junction with  a  general  anesthetic,  combined  with  the  proper  preoperative  and 
postoperative  methods,  the  condition  is  known  as  anoci-association.  It  is  more 
difficult  to  carry  out  the  principles  of  anoci-association,  as  laid  down  by  Crile, 
in  the  practice  of  oral  surgery  and  dentistry  than  in  general  surgery,  inasmuch 
as  the  operative  field  and  structures  involved  in  general  surger}^  are  different 
from  those  involved  in  oral  surgery.  Nevertheless,  an  oral  surgeon  can  apply 
the  principles  of  anociassociation  to  a  considerable  degree.  In  order  to  make  the 
chain  complete  by  this  method,  it  is  essential  that  a  general  anesthetic  be  em- 
ployed to  eliminate  the  psychic  effect  produced  upon  the  patient  during  the 
operation.  A  local  anesthetic  eliminates  physical  and  not  psychic  pain,  whereas 
a  general  anesthetic  eliminates  both.  According  to  Crile,  however,  a  general 
anesthetic  does  not  prevent  the  afferent  traumatic  sensory  impulses  arising  at 
the  site  of  operation  from  traveling  over  the  afferent  nerves  and  registering  detri- 
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mental  effects  upon  the  brain  of  the  patient.  (See  Fig.  566.)  To  guard  against 
the  latter  detrimental  factor,  block  anesthesia  is  employed.  It  is  not  necessary 
for  the  oral  surgeon  to  administer  a  general  anesthetic  in  conjunction  with  a 
local  anesthetic  except  in  severe  cases,  for  the  tissues  operated  upon  by  the  oral 
surgeon  differ  in  character  from  those  in  the  field  of  the  general  surgeon.  The 
manipulation  of  the  structures  in  the  oral  cavity  does  not  cause  as  much  dis- 
turbance to  the  nervous  system  during  an  operation  as  abdominal  operations, 
such  as  appendicitis,  the  removal  of  tumors,  gallstones,  the  gall-bladder,  etc. 
The  blocking  of  the  sensory  nerves  supplying  the  operative  field,  by  the  oral 
surgeon  is,  in  most  cases,  sufficient,  if  the  operator  has  obtained  the  confidence 
of  his  patient. 

Let  us  take,  for  example,  the  removal  of  a  badly  impacted  third  molar. 
The  operator  should  by  no  means  begin  his  operation  before  anesthesia  is  com- 
plete, and  during  the  surgical  removal  of  the  tooth,  delicate  manipulation  should 
be  practiced  at  all  times.  The  chiseling  or" burring  of  the  alveolar  process,  the 
incising  and  manipulating  of  the  tissues  should  always  be  done  in  a  careful  and 
most  delicate  manner.  Syncope  and  shock  are  in  many  instances  caused  by  a 
prolonged  operation,  which  results  not  only  from  a  local  anesthetic  where 
the  patient  is  conscious,  but  from  a  general  anesthetic.  Even  if  the  operative 
area  has  been  blocked  and  the  patient  is  subjected  to  a  prolonged  operation,  his 
mouth  opened  and  packed  with  gauze  for  a  considerable  length  of  time ;  the 
manipulation  of  tissue,  the  chiseling  of  bone,  or  other  procedures  which  may  be 
necessary,  may  have  a  detrimental  effect  which  may  result  in  syncope  and  col- 
lapse. The  operator  should  handle  the  tissues  carefully,  hearing  in  mind  that 
delicate  performance  of  the  technic  is  essential  and  that  thoroughness  shoidd 
never  6e  sacrificed  for  speed.  These  are  steps  in  surgical  work  that  should 
never  he  forgotten. 

Keen  states  that  a  newborn  babe  can  be  operated  for  cleft  palate  or  hare- 
lip without  an  anesthetic,  and  such  an  operation  is  not  accompanied  by  shock, 
the  only  risk  being  hemorrhage.  After  the  child  is  one  week  old  the  physiologi- 
cal connections  of  the  nervous  system  have  been  well  established,  and  then 
such  an  operation  cannot  be  performed  upon  the  infant  as  upon  the  newborn 
baby,  as  it  is  even  more  susceptible  to  shock  than  the  adult.  The  adult  patient 
in  good  health  has  the  greatest  resistance  to  shock,  while  the  patient  of  advanced 
age,  possessing  a  senile  heart  with  arteriosclerosis,  accompanied  by  high  blood 
pressure,  is  in  many  cases  susceptible  to  syncope  and  shock.  The  old  adage 
that  "A  man  is  as  old  as  his  arteries,"  is  applicable  here,  and  it  is  not  the  age 
per  se  of  the  patient  that  increases  the  risk  with  an  anesthetic,  but  it  is  the 
age  and  condition  of  the  circidatory  system.  An  individual,  twenty  years  of 
age  may  possess  a  circulatory  system  found  in  a  patient  of  old  age,  and  a  pa- 
tient of  this  character  would  not  withstand  an  anesthetic  or  shock  any  better 
than  one  of  advanced  years.  The  vital  powers  of  an  individual  are  at  their 
highest  during  the  morning  hours,  and  this  is  the  principal  reason  why  patients 
are  operated  upon  in  the  early  morning. 
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The  vocation  of  the  patient  plays  an  important  role  in  the  production  of 
shock.  It  is  known  that  a  professional  or  business  man  is  far  more  susceptible 
to  anesthesia,  depression,  syncope  and  shock  than  the  laborer,  such  as  the 
mechanic,  farmer,  motorman,  policeman,  etc.  Athletes,  as  a  rule,  do  not  stand 
shock  well.  Patients  who  are  anemic  and  cachectic  stand  surgical  operations 
very  poorly. 

SYNCOPE  AND  COLLAPSE  CAUSED  FROM  PSYCHIC  SHOCK 

Psj^chic  shock  is  produced  by  abnormal  impressions  that  are  transmitted 
to  the  brain  centers,  bringing  about  a  state  of  syncope.  A  local  anesthetic 
eliminates  physical  pain,  but  it  does  not  eliminate  pyschic  impressions.  There- 
fore, the  operator  should  be  on  his  guard  at  all  times,  using  diplomacy  and 
tact,  always  obtaining  the  confidence  of  the  patient  before  making  the  in- 
jection or  before  beginning  to  operate.  Syncope  or  shock  produced  by 
psychic  disturbances  is  caused  by  nervous  impulses  originating  in  the  higher 
specialized  centers  of  the  cerebrum  and  exerting  a  detrimental  action  upon 
the  highly  specialized  centers  situated  in  the  medulla.  In  a  highly  nervous 
individual,  an  operation  performed  under  block  anesthesia  is  not  always  free 
from  pain;  that  is,  the  patient  may  be  free  from  physical  pain  and  suffer 
mental  strain  which  may  be  more  detrimental  than  the  actual  pain  itself.  The 
location  of  the  operation  which  is  to  be  performed  under  a  local  anesthetic  is 
of  great  importance,  inasmuch  as  the  condition  of  the  patient  during  opera- 
tion must  always  be  considered.  For  example,  an  operation  upon  the  mastoid, 
a  brain  operation,  the  removal  of  a  tumor  from  the  oral  cavity,  or  the  re- 
section of  the  superior  maxillary  bone,  etc.,  under  local  anesthesia  may  prove 
detrimental  to  the  patient,  as  he  is  conscious  during  the  operation  and  the 
effect  upon  him  may  be  very  depressing.  Extremely  nervous  patients  readily 
show  more  depression  than  those  who  are  not  nervous,  and  it  is  in  dealing  with 
these  patients  that  the  operator  must  practice  diplomacy  and  tact.  The 
operator's  assistants  should  be  trained  to  instill  confidence  in  the  patient,  and 
the  conversation  between  the  operator  and  assistant  should  be  encouraging  and 
assuring.  A  display  of  surgical  instruments,  hj'podermic  syringes  and  needles, 
should  not  be  permitted,  and  the  personnel  in  the  operating  room  should  be 
such  as  to  instill  confidence.  (See  Chapter  XXII,  The  Patient.)  The  operator 
should  remember  that  the  patient  is  conscious  and  aware  of  everything  that  is 
being  done,  and  any  false  move  or  hesitancy  on  the  part  of  operator  will  Idc 
readily  noticed  by  the  patient ;  this  is  bound  to  register  very  detrimental  effects. 
During  the  operation  the  operator  should  talk  to  his  patient  and  assure  him  how 
nicely  the  operation  is  progressing. 

Shock  Caused  by  the  Administration  of  a  Local  or  General  Anesthetic. — 
Shock  produced  by  an  anesthetic  is  dependent  upon  several  factors,  but  here 
we  will  only  mention  the  most  important.  First,  by  the  administration  of  an 
overdose  of  the  anesthetic  agent ;  second,  from  susceptibility  of  the  patient ; 
third,  from  the  toxicity  of  the  general  or  local  anesthetic  employed;  fourth,  by 
restricted  respiration ;  fifth,  idiosyncrasy. 
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Shock  produced  by  an  overdose  of  a  local  or  general  anesthetic  varies 
Avith  the  kind  of  anesthetic  employed,  v^^ith  the  individual  and  with  the  method 
of  administration.  All  seco7idary  symptoms  which  follow  the  administration 
of  either  a  local  or  general  anesthetic  are  not  dependent  upon  the  amount  of 
the  local  anesthetic  injected  or  the  amount  of  general  anesthetic  administered, 
hut  the  toxicity  and  symptoms  which  they  produce  are  dependent  upon  the 
rapidity  of  absorption,  the  susceptibility  of  the  individual,  the  rapidity  with 
w'hich  they  are  injected  or  administered  and  the  general  physical  condition  of 
the  patient.  What  may  he  a  toxic  dose  of  a  local  or  general  anesthetic  for  one 
individual  may  not  he  for  another,  for  all  factors  must  he  considered.  Each 
factor  sJiould  he  weighed  separately,  and  a  definite  conclusion  reached  con- 
cerning the  amount  to  inject,  and  that  amount  shoidd  he  hased  upon  the 
physical  condition  of  the  patient.  This  also  applies  to  other  anesthetics,  such 
as  nitrous  oxid-oxygen,  ether,  and  chloroform.  The  question  then  resolves 
itself  into  concrete  form,  namely,  that  there  is  no  so-called  maximum  dosage 
of  either  a  local  or  general  anesthetic  which  will  apply  to  all  individuals,  hut 
the  maximum  dosage  for  each  individual  case  must  he  ascertained  for  that 
particular  patient.  The  reader  is  urged  to  refer  to  page  271  for  suprarenin 
toxicity;  to  pages  227  and  283  for  cocain  toxicity;  to  pages  241  and  283  for 
procain  toxicity;  to  page  281  for  toxicity  dependent  upon  five  factors. 

METHODS  EMPLOYED  TO  AVOID  SYNCOPE,  SHOCK  AND  COLLAPSE 

Physical  Examination. — Before  the  injection  of  a  local  anesthetic  solution, 
or  the  administration  of  a  general  anesthetic,  it  is  always  good  practice  to  give 
the  patient  a  jDliysical  examination.  Many  times  a  mere  observation  of  the  pa- 
tient does  not  reveal  pathological  complications,  and  with  these  patients,  if 
a  local  anesthetic  is  injected  or  a  general  anesthetic  is  given,  trouble  is  liable 
to  ensue.  The  writer  does  not  wish  to  leave  the  impression  that  it  is  always 
essential  to  give  a  patient  a  thorough  physical  examination  for  the  injection  of 
a  small  quantity  of  a  2  per  cent  procain  suprarenin  Ringer  solution,  or  for 
the  administration  of  nitrous  oxid-ogygen,  for  in  most  instances  the  operator 
wall  inject  only  a  small  amount  of  the  local  anesthetic  solution  in  order  to 
block  the  nerve  branches.  However,  if  a  considerable  amount  of  the  solution 
is  to  be  injected,  and  from  the  history  obtained  the  general  physical  con- 
dition of  the  patient  does  not  Avarrant  it,  a  physical  examination  sliould  be' 
made.  The  author  has  often  stated  that  nearly  all  patients  who  are  able  to  visit 
the  oral  surgeon  or  dentist  can  have  several  nerve  blocking  injections  made 
without  any  difficulty,  provided  the  correct  technic  and  solution  are  employed. 
The  question  has  been  asked  a  countless  number  of  times  just  how  much  solution 
to  inject,  and  the  reply  is  that  this  depends  upon  the  physical  condition  of  the 
patient  and  the  kind  and  quantity  of  local  anesthetic  solution  injected.  It  is 
exceedingly  difficult  to  say  just  how  much  solution  can  be  injected,  each  in- 
dividual case  being  a  law  unto  itself.     1ji  many  individuals  it  is  highly  advis- 
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able  to  make  a  physical  examination  of  the  heart  and  lungs  and  take  the 
blood  i^ressure.  Any  existing-  pathology  of  the  heart  and  lungs  can  be  de- 
tected readil}^  through  the  medium  of  the  stethoscope.  (See  italics  above.) 
Blood  Pressure. — Blood  pressure  is  a  term  employed  to  indicate  the  de- 
gree of  pressure  under  which  the  blood  exists  while  traversing  the  arteries. 
The  condition  of  the  blood  pressure  is  readily  revealed  by  the  use  of  the 
sphygmomanometer.  There  is  no  instrument  used  in  the  practice  of  medi- 
cine, surgery  and  dentistry  that  is  of  greater  value  to  the  diagnostician  and 
anesthetist  than  this  appliance  for  taking  blood  pressure.  Its  value  has  noAv 
become  so  fully  established  that  it  needs  no  argument  to  shoAv  an  intelligent 


Fig.   569. — Use  of  the  sphygmomanometer  for   determining  blood  pressure. 


physician  or  dentist  the  importance  of  this  particular  phase  of  a  physical  ex- 
amination. Normal  circulation  is  a  vital  function  which  is  necessary  in  the 
maintenance  of  health,  and  it  is  a  fact  that  the  cardiovascular  system  is  in- 
volved to  a  certain  extent  in  the  great  majority  of  pathological  conditions. 
It  is  self-evident  that  a  knowledge  of  the  condition  of  the  circulatory  appara- 
tus is  very  important,  not  only  in  physical  diagnosis,  but  in  prognosis  and 
in  informing  the  operator  of  the  exact  status  of  his  patient  during  the  administra- 
tion of  a  general  anesthetic,  or  just  how  much  solution  he  can  safely  inject 
or  what  general  anesthetic  should  be  administered.     Many  times  the  dentist 
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is  confronted  with  patients  who  possess  a  pathological  heart  and  a  high 
blood  pressure  Avhich  is  generally  accompanied  by  arteriosclerosis.  Many  of 
them  are  advanced  in  years  and  present  themselves  to  the  oral  surgeon  or 
dentist  for  the  removal  of  a  number  of  infected  teeth.  If  the  examination 
discloses  abnormalities  of  the  circulatory  apparatus,  the  operator  is  given 
a  clue  as  to  how  much  solution  to  inject  safely,  and  he  should  by  all  means 
inject  it  with  caution.  Such  patients  must  be  given  relief,  and  it  is  the  opera- 
tor's duty  to  utilize  all  of  his  skill  in  examining  and  in  operating  upon  them. 
If  he  finds  that  the  patient  possesses  a  high  blood  pressure,  then  he  knows 
only  a  limited  amount  of  the  anesthetic  solution  can  be  injected.  If  an 
overamount  of  suprarenin  is  injected,  it  will  increase  the  blood  pressure ; 
whereas,  on  the  other  hand,  when  the  suprarenin  content  is  decreased,  the  pro- 
cain  toxicity  is  increased  on  account  of  a  more  rapid  absorption.  The  operator 
must  remember  that  suprarenin  and  nitrous  oxid,  both  produce  an  increase 
in  blood  pressure.  If  cyanosis  is  produced  by  nitrous  oxid  the  blood  pressure  is 
greatly  raised.  With  patients  possessing  a  high  blood  pressure,  only  a  small 
amount  of  suprarenin  should  be  slowly  injected,  and  if  nitrous  oxid  is  adminis- 
tered, plenty  of  oxygen  should  be  given  to  prevent  cyanosis.  In  extreme  cases, 
the  operator  can  inject  2  or  3  mils  of  the  anesthetic  solution  in  order  to  block 
a  certain  nerve  branch,  injecting  the  solution  very  slowly  and  closely  watching 
his  patient  during  the  injection.  If  the  nature  of  the  operation  is  such  that 
several  nerve  branches  must  be  blocked  which  supply  various  regions,  after  the 
first  block  injection  is  made,  several  minutes  should  elapse,  then  the  blood  pres- 
sure should  be  taken  a  second  time,  and  as  often  as  necessary  during  the  injection 
of  the  solution  to  block  the  various  nerve  branches.  If,  after  the  first  injec- 
tion, the  blood  pressure  is  increased  to  a  dangerous  point,  then  operate  upon 
the  region  blocked  and  postpone  the  other  injections  to  a  second  sitting. 
However,  if  the  blood  pressure  is  not  greatly  increased  the  operator  can 
proceed  cautiously  with  other  injections.  The  writer  does  not  wish  to  be 
understood  as  saying  that  it  is  necessary  to  take  the  blood  pressure  of 
every  patient  for  block  anesthesia  or  nitrous  oxid  oxygen  anesthesia,  but  he 
does  wish  to  impress  the  reader  with  the  necessity  of  taking  the  blood  pressure 
of  a  patient,  especially  advanced  in  years,  and  of  those  individuals  who  have  an 
impairment  of  the  circulatory  system.  Fig.  569  shows  the  taking  of  blood 
pressure  by  means  of  the  sphygmomanometer. 

The  preoperative  environment  of  the  patient  must  always  be  considered 
while  operating  under  an  anesthetic,  be  it  local  or  general.  The  preoperative 
preparation  of  the  patient  is  overlooked  by  many  operators,  and  in  so  doing  they 
are  in  many  cases  inviting  trouble,  especially  with  the  nervous  patient.  Opera- 
tors are  too  prone  to  forget  that  patients  who  present  themselves  for  operation 
are  not  infrequently  in  a  highly  nervous  state,  and  if  such  a  condition  is  not 
counteracted,  it  is  self-evident  the  operator  will  experience  considerable  diffi- 
culty during  a  block  injection,  or  during  the  induction  stage  from  nitrous  oxid 
oxygen.     The  duty  and  responsibility  of  the  operator  does  not  by  any  means 
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begin  at  the  dental  chair,  but  as  soon  as  the  patient  enters  the  office.  The  patient 
shonlcl  never  be  allowed  to  see  the  hypodermic  needle  or  syringe  before  the 
injection  is  made.  The  reader  is  referred  to  Chapter- XXI  entitled  "General 
Considerations  of  Operative  Technic ;  Technic  Requirements ;  Essential  Fac- 
tors Underljdng  the  Successful  Injection  of  the  Solution;"  also  to  Chapter  XXII 
entitled  "The  Patient." 

Position  of  Patient. — The  patient,  during  a  block  injection,  should  be 
placed  in  a  semisupine  (see  Fig.  570),  or  a  horizontal  position.  The  former 
position  during  block  injections  was  suggested  by  Dr.  William  L.  Shearer. 
The  semisupine  or  horizontal  position  of  the  patient  during  the  injection  of 


Fig.   570. — Position  of  patient  while   makir 


deep   block   injections. 


a  local  anesthetic  solution  is  not  only  important  for  block  anesthesia,  but  is 
of  great  importance  during  the  administration  of  a  general  anesthetic.  It  is 
more  difficult  to  produce  syncope  or  collapse  while  the  patient  is  in  a  horizontal 
position  than  when  in  an  upright  position.  When  a  patient  is  placed  in  the 
horizontal  position  the  work  of  the  heart  is  lessened.  Faintness  or  shock 
is  produced  by  the  vasodilatation  of  the  arterioles.  The  blood  sinks  to  the 
most  dependent  parts  which  are  the  structures  in  the  region  of  the  abdomen. 
Depriving  the  brain  of  its  proper  amount  of  oxygen  obtained  from  the  blood  pro- 
duces brain  anemia,  faintness,  syncope,  shock  and  collapse.  Therefore,  if  the 
patient' is  placed  in  a  horizontal  position  before  the  anesthetic  is  administered. 
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it  may  prevent  complications  which  otherwise  might  ensue.  The  patient  who 
has  an  abnormality  of  the  circulatory  system  should  by  all  means  be  placed  in 
a  semisupine  position,  as  illustrated  in  Fig.  570,  or  better,  in  a  horizontal  posi- 
tion. If  this  simple  technic  is  followed,  the  operator  will  experience  little  or  no 
difficulty  during  block  injections,  provided  he  does  not  inject  an  overamount 
of  the  solution.  The  various  block  injections  can  be  as  easily  made  with  the 
patient  placed  in  the  position  as  illustrated  in  Fig.  570,  as  to  have  him  in  an 
upright  position,  and  the  possibility  of  producing  faintness  or  shock  is  guarded 
against. 

The  Slow  Injection  of  the  Solution. — The  local  anesthetic  solution  should 
always  be  injected  slowly,  and  the  rate  should  never  exceed  one  minim  per  sec- 
ond. It  must  he  remembered  that  toxicity  caused  hy  a  local  anesthetic  is  de- 
pendent upon  the  rapidity  with  which  it  enters  the  circulation.  When  a  large 
quantity  of  the  solution  is  injected  slowly,  it  is  not  apt  to  be  followed  hy  any 
toxic  symptoms,  ivhereas  if  the  same  quantity  is  injected  rapidly  and  should  en- 
ter the  circulation  too  quickly^  toxic  symptoms  may  result.  {See  page  281  for 
the  five  factors  which  deal  with  the  toxicity  of  the  injecting  solution.) 

THE  TREATMENT  OF  FAINTNESS,  SYNCOPE,  SHOCK  AND  COLLAPSE 

The  treatment  of  these  conditions  will  now  be  discussed  from  the  stand- 
point of  the  oral  surgeon  and  dentist. 

Treatment  of  Faintness. — Many  patients  are  hypersusceptible  and  become 
sick  very  easily.  Some  are  so  susceptible  that  they  become  sick  while  having 
dental  operations  performed  which  are  accompanied  by  no  pain.  The  mere 
sight  of  instruments,  or  operating  room,  tends  to  lessen  their  resistance,  and 
many  times  they  will  complain  of  feeling  dizzy  and  have  an  accelerated  pulse. 
Fainting  is  the  less  severe  form  of  circulatory  failure,  and  in  most  cases  it  can 
be  counteracted  by  placing  the  patient  in  a  horizontal  position  and  by  the  ad- 
ministration of  aromatic  spirits  of  ammonia,  or  by  the  application  of  cold  water. 
It  is  a  well-known  fact  that  some  patients  heconve  sick  even  if  no  local  or  gen- 
eral anesthetic  has  teen  administered,  and  the  operator  sJwuld  not  place  the 
blame  upon  the  anesthetic  before  knowing  positively  that  it  was  at  faidt.  Some 
patients  may  complain  of  sickness,  dizziness  or  faintness  even  before  any  of  the 
anesthetic  solution  has  been  injected.  In  other  instances  fainting  has  occurred 
just  at  the  completion  of  injection,  and  in  many  instances,  the  operator  has  in- 
correctly attached  the  blame  to  tlie  method  or  to  the  local  anesthetic  solution  in- 
jected. In  some  of  these  cases,  if  distilled  water  had  been  injected,  no  doubt 
the  patient  would  have  manifested  tlio  same  symptoms.  At  this  point  the  writer 
will  cite  a  practical  case. 

A  physician,  a  friend  of  tlie  writer,  caHed  upon  him  to  remove  a  tooth 
and  explained  that  he  had  an  irregular  heart  action  and  that  he  could 
not  withstand  procain  or  cocain.  After  examining  the  circulatory  apparatus, 
all  that  was  revealed  Avas  that  the  patient  was  nervous.  However,  this 
was  denied  by  the  patient.    To  gain  liis  confidence  and  prove  that  lie  was  wrong, 
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one  mil  of  sterile  Ringer  solution  was  injected,  and  at  the  completion  of  the 
injection  the  patient  fainted,  and  upon  regaining  consciousness  exclaimed,  "I 
told  yon  I  could  not  stand  a  local  anesthetic."  It  was  difficult  to  convince  him 
that  sterile  Ringer  solution  had  been  injected  which  contained  no  local  anes- 
thetic. The  operation  was  deferred  until  a  later  date,  at  which  time  2  mils  of 
procain  suprarenin  Ringer  solution  were  slowly  injected,  and  again  the  patient 
fainted,  just  as  he  did  following  the  first  injection  of  the  Ringer  solution.  This 
is  conclusive  evidence  that  the  fainting  was  caused  by  fear  and  hypersuscepti- 
bilit}^  Many  individuals  will  faint  while  being  vaccinated  or  during  any  other 
slight  operative  procedure  in  which  no  pain  is  inflicted.  This  can  only  be 
attributed  to  dread  and  susceptibility.  Many  operators  have  had  similar  ex- 
periences, and  they  should  not  be  too  hasty  in  condemning  the  method  or  the 
anesthetic  solution  which  they  have  injected.  The  treatment  of  ordinary  cases 
of  fainting  is  very  simple. 

The  Treatment  of  Mild  Cases  of  Faintness. — Some  individuals  are  hyper- 
susceptible  to  suprarenin  and  immediately  following  an  injection  may  com- 
plain of  dyspnea,  have  an  accelerated  pulse  with  increase  of  blood  pressure,  be- 
come anemic  and  complain  of  dizziness  which  in  most  cases  is  only  transient. 
The  treatment  of  an  ordinary  case  of  fainting  caused  by  dread,  apprehen- 
sion, hy]3ersusceptibility,  or  from  the  toxic  action  of  procain  and  suprarenin, 
is  as  follows :  The  patient  is  immediately  placed  in  a  horizontal  position  with 
the  head  lower  than  the  heart ;  the  collar,  neckband  and  tight  clothing  are  loos- 
ened so  as  not  to  impair  the  respiration.  As  soon  as  possible,  administer  15 
to  25  minims  of  fresh  aromatic  spirits  of  ammonia  in  one-half  glass  of  warm 
water.  In  addition,  place  the  bottle  containing  the  aromatic  spirits  of  ammonia 
in  contact  with  the  right  nostril,  after  closing  the  left  nostril  with  the  thumb,  and 
holding  the  lips  together  with  the  fingers  which  will  force  the  patient  to  breathe 
the  fumes  from  the  bottle.  When  the  patient  regains  consciousness,  instruct  him 
to  breathe  deeply,  at  which  time  the  mouth  of  the  bottle  should  be  in  close  con- 
tact with  the  right  nostril.  In  this  manner  each  inhalation  will  fill  the  patient's 
lungs  with  the  fumes  of  the  aromatic  spirits,  which  should  be  continued  for 
several  minutes.  The  ordinary  manner  of  holding  the  mouth  of  the  bottle  to 
the  patient's  nose  and  telling  him  to  breathe  is  inefiicient,  inasmuch  as  he 
obtains  very  little  of  the  ammonia  vapor.  After  several  inhalations  of  the  am- 
monia fumes  have  been  taken,  it  will  produce  irritation,  and  the  patient  will 
cough  on  account  of  the  reflex  action.  In  addition  to  the  above,  the  patient  should 
be  given  plently  of  fresh  air  and  kept  warm.  The  application  of  cold,  wet  towels 
or  a  rubber  bag  containing  ice  water  applied  to  the.  forehead  is  also  beneficial. 
A  cup  of  black  coffee  is  very  stimulating  due  to  the  caffein  it  contains.  Five 
to  seven  minims  of  camphorated  validol  is  also  a  valuable  stimulant. 

Two  methods  for  preventing  an  approaching  faintness  are :  first,  placing  the 
patient  in  a  horizontal  position  with  head  lower  than  the  heart,  and,  second, 
tipping  the  patient  forward  and  forcing  his  head  downward  and  between  his 
knees,  as  illustrated  in  Fig.  571.    It  is  seldom  necessary  to  administer  a  hypo- 
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dermic  in  mild  cases  of  fainting,  for  in  most  instances  the  condition  is  transitory, 
the  patient  rapidly  returning  to  a  normal  condition,  when  the  slow  injection  of 
the  solution  and  operation  can  be  continued. 

Treatment  of  Mild  Cases  of  Syncope,  Shock  and  Collapse  Accompanied  by 
Unconsciousness. — The  patient  is  placed  immediately  in  the  horizontal  position 


rig.    571. — Position    of    patieni 


il    il'iwnward    ami 


forward  between   the  knees. 


with  head  lower  than  the  heart.  The  clothing  is  immediately  loosened  in 
order  not  to  restrict  the  normal  respiratory  movements.  If  the  patient  is  un- 
conscious, aromatic  spirits  of  ammonia  can  not  be  administered  internally,  but  it 
can  be  employed  by  inhalation  as  above  given.  Give  the  patient  plenty  of  fresh 
air,  apply  cold  towels  or  ice  bag  to  forehead,  and  keep  him  warm.     If  the  pulse 
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is  weak,  with  a  low  blood  pressure,  and  the  operator  thinks  the  condition  of  the 
patient  justifies  it,  he  should  administer  camphorated  oil  (2  mils)  or  strychnin 
(1/60  to  1/30  gr.).     (See  other  stimulants  below.) 

Treatment  of  Severe  Cases  of  Shock  and  Collapse  Accompanied  by  Un- 
consciousness.— Immediately  place  the  patient  in  a  horizontal  position  with 
the  head  lower  than  the  heart  and  loosen  all  clothing  which  interferes  with  the 
respiratory  movements.  If  the  respiration  has  stopped,  open  the  mouth  with  the 
wooden  Avedge  as  illustrated  in  Figs.  572  and  573.  Following  the  appli- 
cation of  the  wooden  wedge  the  patient's  jaws  are  opened  with  a  mouth  gag  (see 
Fig.  574),  as  illustrated  in  Fig.  575.  The  mouth  is  held  open  by  means  of  a  moutli 
opener,  as  shown  in  Fig.  580.     The  patient's  tongue  is  now  drawn  forward  by 


Fig.    572. — Wooden    wedge    which    is    employed    for    opening    the    patient's    mouth    in    case    of    syncope    or 
collapse.    (Designed   by   Dr.    Geo.    B.    Winter.) 


Fig.   573. — Opening  the  patient's  mouth  by  the  use  ot   the  wooden  wedge. 

means  of  tongue  forceps  (see  Fig.  576),  as  illustrated  in  Fig.  577.  If  the  blood 
pressure  is  low,  and  accompanied  by  a  rapid,  weak  pulse,  the  following  drugs 
are  employed :  camphor  and  oil ;  strychnin,  caffein,  ether  by  inhalation,  and  cold 
packs  applied  to  the  patient's  face  and  forehead.  If  the  blood  pressure  is  liigh, 
as  caused  from  suprarenin  or  nitrous  oxid,  administer  amyl  nitrite  or  nitro- 
glycerin, which  are  vasodilators,  followed  by  cold  packs  to  the  head,  camphor 
in  oil,  strychnin,  etc.  Forcing  oxygen  gas  into  the  lungs  is  highly  efficient 
and  can  be  easily  accomplished  with  a  modern  nitrous  oxid  oxygen  machine  com- 
bined with  the  artificial  respiratory  movements.  In  case  respiration  has  stopped, 
artificial  respiration  should  be  employed. 
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Fig.    574. — Jamison    mouth    opener    (upper;.      The    Bosworth    mouth    opener    (center).      The    Allen    mouth 

opener  (lower). 
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Artificial  Respiration. — There  are  two  methods  of  artificial  respiration. 
First,  the  Sehaefer  method,  and  second,  the  Sylvester  method. 

The  Schaefer  Method. — This  method  is  conceded  to  be  the  most  efficient 
for  prodncing  artificial  respiration.  The  technic  is  as  follows :  The  patient  is 
placed  upon  the  floor  upon  his  abdomen,  as  illustrated  in  Fig.  578.  The  face 
is  turned  to  the  side  and  the  arms  are  extended;  the  mouth  open,  and  the 
tongue  drawn  forward  so  as  not  to  close  the  respiratory  apparatus.  The  operator 
occupies  a  position  astride  the  patient,  as  shown  in  Fig.  578.     The  operator's 


Fig.   575. — Illustrating  the  use   of  the  mouth   opener.      (Designed  by   A.    Brom   Allen.) 


Fig.   576. — Tongue  forceps. 

hands  are  placed  below  the  kidneys  and  beneath  the  ribs,  and  pressure  is  exerted 
inward  and  upward,  which  forces  the  contents  of  the  abdomen  upward  in  eon- 
tact  with  the  diaphragm,  and  forces  the  air  out  of  the  lungs.  (See  Fig.  578.) 
The  inward  and  upward  pressure  is  now  released,  as  illustrated  in  Fig.  579.  The 
air  entering  the  mouth  expands  the  lungs,  due  to  atmosjjheric  pressure.  This  pro- 
cedure is  repeated  as  long  as  necessary,  starting  at  twelve  times  per  minute  and 
gradually  increasing  to  the  normal  respiratory  rate,  which  is  eighteen  times  per 
minute. 
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Fig.    577. — Drawing  patient's   tongue   forward   by   means   of  the   tongue   forceps. 


-iii^  JkMu 


Fig.  578. — Illustrating  jjosition  of  patient  and  operator  during   iirst  position   in   producing  artificial   respira- 
tion  by   the   Schaefer   method. 
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The  Sylvester  Method. — This  method  can  he  applied  while  the  patient 
is  in  the  dental  chair.  The  operator  grasps  the  wrists  of  the  patient  and  ex- 
tends the  arms  hackward  over  the  shonlders,  as  illnstrated  in  Fig.  580.  The  arms 
are  now  folded  over  the  chest,  as  shown  in  Fig.  581,  and  eonsiderahle  pressure 
is  exerted.  This  procedure  is  started  at  twelve  times  a  minute,  gradually  in- 
creasing it  to  eighteen  times  per  minute.  With  the  Schaefer  method  pressure 
is  exerted  upon  the  diaphragm  from  below  which  causes  a  compression  of  the 
lungs,  and  the  lungs  are  expanded  by  atmospheric  pressure.  With  the  Syl- 
vester method  the  pressure  is  exerted  upon  the  anterior  portion  of  the  chest, 


((**^rs-i-r; 
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Fig.  579. — Illustrating  position  of  patient  and  operator   during  second  position  in  pri 

tioii    by    the    Schaefer    method. 


rtificial  respira- 


and  the  air  from  the  lungs  is  expelled  by  direct  pressure  upon  the  chest.     The 
Schaefer  method  is  far  superior  to  that  of  the  Sylvester. 

Ether  as  a  Stimulant. — Ether  is  a  direct  respiratory  stimulant  and  acts  as 
a  specific  in  procain  toxicity,  and  in  case  the  patient  is  in  shock  from  an  over- 
dose of  procain,  ether  should  be  applied  either  to  gauze  or  a  toAvel  and  placed 
near  the  patient's  nostrils  and  mouth  during  artificial  respiration.  The  fumes 
will  be  carried  into  the  patient's  lungs  together  with  the  air.  The  inhaling  of 
ether  fumes  is  also  valuable  in  treating  a  patient  who  has  not  lost  consciousness. 
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Fig.   580. — Illustrating  positioii   of  patient  and   operator   during  first  position  in   producing   artificial    respira- 
tion  by   the    Sylvester   method. 
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Fig.   581, — Illustrating  position  of  patient  and  operator  during  second  position   in   producing  artificial  res- 
piration by  the  Sylvester  method. 
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Appliances  and  Drugs  Necessary  in  the  Treatment  of  Shock  and  Collapse. 

— The  following  drugs  and  appliances  should  be  on  hand  at  all  times  in  the 
operating  room  where  local  or  general  anesthesia  is  employed. 

Appliances. — Wooden  wedge,  mouth  opener,  mouth  prop,  tongue  forceps, 
and  tongue  depressor.     (See  Figs.  572,  574,  576,  580,  and  582.) 

Stimulants. — 1.  Camphorated  oil.     (Dose  2  to  4  mils.) 

2.  Strychnin.     (Dose  1/60  to  1/30  gr.) 

3.  Caifein.     (Dose  3  to  5  grs.) 

4.  Nitroglycerin.     (Dose  1/150  gr.) 


Fig.  582. — Wooden  tongue  depressor. 


Fig.     583. — Illustrating     the     individual     hypodermic 
units. 


Fig.  584. — Illustrating  the  sealed  cap 
removed  from  unit  preparatory  to 
making    hypodermic    injection. 


5.  Sodium  nitrite.     (Dose  5  to  15  grs.) 

6.  Potassium  nitrite.     (Dose  5  to  15  grs.) 

7.  Morphin  and  atropin.  (Dose,  morphin  Vg  to  1/4  gr.,  atropin  Yi^^q  gr.) 

8.  Camphorated  validol.     (5  to  7  minims.) 

9.  Amyl  nitrite.     (Pearls,  by  inhalation.) 

10.  Ether.     (By  inhalation.) 

11.  Black  coffee. 

12.  Oxygen. 
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The  Individual  Hypodermic  or  Unit. — The  most  convenient  method  of 
keeping  and  administering  stimnlants  hypodermically  is  by  the  individual  hy- 
podermic, as  ilhistrated  in  Figs.  583  and  584.  These  are  small  individual  units 
containing  the  desired  amount  of  various  drugs.     They  are  convenient,  ster- 


Fig.    585. — Making    hypodermic    injection    in    region    of    biceps. 


ile,  and  contain  the  correct  dosage.  An  injection  with  them  can  be  given  im- 
mediately following  syncope  or  collapse.  Various  drugs  and  dosages  can  be 
obtained  with  these  units,  and  this  method  of  administration  is  superior  to  the 
ordinary  hypodermic  and  tablets.     (See  Fig.  585.) 
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tration method,   650 
research  Trorkers  in,  21 
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cisive nerves  by  extraoral  method, 
610 
following  injection   of   pliaryngeal   and 

tonsillar  plexuses,  778 
following  lingual  nerve  injection,  621 
following  mandibular  injection,  529 
following   nasopalatine   nerve  blocking, 

515 
following  pressure  method,  669 
in  blocking  lingual  nerve  branches,  628 
in  blocking  mental  and  incisive  nerves 
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sal  anestheticum  Schleichii,  249 

selection  of,  186,  201 

senecain,  249 

stovain,  250 

subcutin,  251 

sulphuric   ether,   342 

sujirarenin,   263 

tablet  dissolver  and   sterilizer,  341 

tablet  dissolving  cups,   316 

training  and  experience  in,  esseiilinl,  IS'! 
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end  division  of  the  fifth  nerve,  409 


SUBJECT   INDEX 


879 


Anesthetizing    dental   pulp,    666 
for  removal  of  tumor,  648 
middle  superior  dental  nerve,  428 
mucous  memlirane,  651 
Anesthol  as  local  anesthetic,  220 
Anoei-association,    192,   828 
Anterior  palatine  block  injection,  use  of,  508 
nerve,  113 

blocking  the,  501 
Anterior  superior  dental  injection,  459 
Antidolorine,   43 

Antipyrin  as  local  anesthetic,  221 
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solution,  299 
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needles,  684 

of  Highmore   (see  Maxillary  sinus),  680 
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all-glass  syringe,  288 
all-metal  syringe,  288 
anesthetic  dissolving  cups,  316 
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bone  scrapers,  297 

care   of   hypodermic   syringes   and   nee- 
dles, 296 
cotton  pliers,  303 
curettes,   297 
double  end  curette,  303 
Femel  still,  312 
flask  for  distilled  water,  316 
glass  and  metal  syringe,  290 
glass  graduate,  316 
hypodermic  needles,   301 
hypodermic  syringe,  287 
intraosseous  outfit,  325 
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metal  and  glass-tag  record  syringe,  294 
mouth  prop,  302 
needle,  303 
needle  nub,  307 
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steel  needles,  305 
sterilizing  jar,  300,  318 
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surgical  chisels,  295,  296 
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test  tubes,  317 
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Arnold,  ganglion  of,  144 
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Articular  tubercle,  external,  locating,  813 

Artificial  respiration,  863 

Schaofer  method,  863 

Sylvester  method,  865 
Asepsis,  defined,  347 

in   oral   surgeiy,   347 
Aspirin  for  postoperative  pain,  842 
Auriculotemporal   nerve,   130 

blocking  the,  742 
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Bcnesol   as  local  anesthesia,  221 

Benign   tumors,    small    circumscribed,    block 

anesthesia  for  removal  of,   751 
Beta-eucain,  as  local  anesthetic,   230 
Bicuspid,   upper  first,  blocking  by  terminal 
or  infiltration  method,  436 
upper  second,  blocking  by  terminal  or  in- 
filtration method,  435 
blocking  by  intraosseous  method,  458 
Bier's   syringe   for   intravenous    anesthesia, 
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Block  anesthesia,  192 

action    and    duration    of   cocain,    193 

adrenalin,  197 

anatomy,  knowledge  of,  important,  198 

bowels  and  bladder  empty  before,   355 

classification  of,  194 

consideration   of  the   patient,   354 

contraindications,    213 

definition  of,  194 

demonstration  of  Braun,   197 

disadvantages,   213 

drugs  given  preliminary  to,   355 

endoneural  or  direct  method,   196 

factors  underlying   successful,   352 

failure,  350 

due  to  imperfect  technic,  351 

due  to  psychic  condition  of  patient, 

352 
in  zope  occupied  by  upper  biseuspids 
and  first  molar  teeth,  440 
for  alveolectomy,  749 
for  cavity  preparation,  215 
-  for  excision  of  the  lower  jaw,  750 
for  locating  foreign  bodies.  752 
for  mastoid   operations,   753 
for  operations  mion  the  scalp,  forelr^nd, 

cranium,  and  frontal  sinuses,  736 
for  oji'^rations  upon  the  tongue,  634 
for  oral  and  dental  surgery,  206 
for  reduction  of  fracture  of  lower  jaw, 

749 
for  removal  of  cervical   Ivi'nph   glands, 

763 
for  removal  of  tumors,  751 
for     resection     of     superior     niaxillarv 

bones,  728 
for  skin  grafting,  750 
for  thyroidectomy,  758 
for  tic   douloureux,   825 
for  tonsillectomy,  767 
in  Canfield  operation  on  maxillary  sin- 
us, 707 
in  treatment  of  tie  douloureux,  794 
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indications  and  advantages,   210 

infection  in,  349 

mucous  memlsrane  in,  179 

perineural    or    indirect    methods^    195, 

199 
precautions  necessary,   215 
position  of  patient,  364 
preliminary  sedative,  value  of,  362 
preoperative  environment,  361 
preparing  injecting  solution,  342 
removal  of  tonsils  under,  769 
suprarenal  extract  in,  270 
symptoms  following,  364 
teclmic,    knowledge    of,    important,    198 
time  to  wait  for,  196 
vehicle  for,  328 
Blocking   anterior   and   posterior    ethmoidal 
nerves    (Peuckert  route),  375 
anterior  j)alatine  nerve,  501 

anterior  to  the  jDOsterior  palatine  for- 
amen, 509 
anterior  superior  dental  nerve  by  the  sub- 
periosteal,  terminal,   or  infiltration 
method,  479 
extraoral  method,  494 
auriculotemporal  nerve,  742 
Ijranches    of   the   first    or    ophthalmic    di- 
vision of  the  fifth  nerve,  372 
buccinator  nerve  to  the  posterior  and  in- 
ferior of  the  opening  of  Stenson's 
duct,  585 
central,   lateral,    cuspid,   first   and   second 
bicuspid  by  terminal  or  infiltration 
method,  484 
distal  to  the  cuspid,  637 
for  extraoral  maxillary   sinus   operations, 

695 
frontal  and  lachrymal  nerve,  372 
frontal  nerve,  743 
Gasserian   ganglion,   800 
glossopharyngeal  nerve,  735 
great  occipital  nerve,  740 
incisor     teeth,    upper,    by     subperiosteal, 
terminal,  or  infilti'ation  method,  486 
incisive  nerves  at  mental  foramen,  592 
incisive  nerve  branches,  611 

to  include  lower  cuspid  with  central 
and  lateral,  618 
individual  teeth  by  subperiosteal  method, 

567 
inferior  dental  and  lingual  nerves  by  the 
extraoral  route,   580 
in  children,  579 
separately,  570 
inferior  dcnto-liiigual  nerves  by  the  intra- 
oral method,  531 
infraorbital    nerve    {see    Infraorbital    in- 
jection), 459 
and   its   branches,   extraoral    method, 
494    , 
interlacing  or  overlapping  branches,  392 

of  the  dento-lingual  nerve,  573 
large  nerve  branches  supplying  the  scalp 
and  forehead,  739 
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lingual  nerve  supjily  in  region  of  the  lower 
bicuspid   teeth,    619 

long  buccal  or  buccinator  nerve,  581 

lower  central,  lateral,  cuspid,  first  and 
second  bicuspid,  631 

lower  cuspid  for  exodontia  or  surgery,  632 

lower  cuspid  tooth  for  operative  dentistry, 
632 

lower  sixteen  teeth,'  alveolar  process,  a 
portion  of  lower  jaw,  buccal,  la- 
bial, and  lingual  tissues,  633 

lower  teeth  across  median  line,  633 

mental  and  incisive  nerves  by  extraoral 
method,  606 

mental  nerve  at  mental  foramen,  592 

middle   superior   dental   nerve  by  the   in- 
traosseous method,   438 
by  the  subperiosteal  infiltration,  peri- 
pheral,  or  terminal  method,   430 

nasopalatine  nerve,  512 

lingual  to  central  and  lateral  incisor 
teeth,  518 

nerve  supply  lingual  to  central  and  lateral 
incisors    and    cuspid   teeth    on    one 
side  only,  519 
to  the  frontal  sinus,  746 

nerves   supplying   the   lateral   nasal   wall, 
784 

pharyngeal  and  tonsillar  plexuses,  774 

posterior  superior  dental  nerve,  416 

second  division  of  the  fifth  cranial  nerve 
{see  Maxillary  injection),  380 
by  the  extraoral  method,  396 

second  division  of  the  fifth  nerve  and  its 
branches,   380 

second  or  maxillary  division  of  the  fifth 
cranial  nerve  by  the  intraoral 
method,  380 

second  or  maxillary  division  of  the  fifth 
nerve  by  the  orbital  route  {see 
Maxillary  injection,  orbital  route), 
408 

single  tooth  by  subperiosteal  method,  656 

small  occipital  nerve,  739 

soft  tissues  within  oral  cavity  by  circular 
or  regional  method,  674 

sphenopalatine    (Meckel's  ganglion),  826 

superior  laryngeal  nerve,  735 

superior  maxillary  or  second  division  of 
the  fifth  cranial  nerve,  380 

supraorbital  and  supratrochlear  nerves, 
745 

supraorbital  nerve,   743 

supratrochlear  nerves,  744 

ten  lower  anterior  teeth  for  dental  opera- 
tions    not     involving     the     lingual 
structures,  629 
for  exodontia,  630 

terminal  or  overlapping  branches  of  the 
naso  and  anterior  palatine  nerves 
lingually  to  the  upper  cuspid  tooth, 
511 

terminal  or  peripheral  nerves  by  periden- 
tal method,  659 
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tliircl  or  mandiljiilar  division  of  the  fifth 
nerve  and  its  branches,  525 

tissues  lingually  to  upper  six  anterior 
teeth,  516 

upper  central  incisor  by  subperiosteal, 
tei'minal  or  infiltration  method,  483 

upper  cuspid  by  the  subperiosteal  infiltra- 
tion or  terminal  method,  481 

upper  cusjaid  and  lateral  and  central  in- 
cisor by  intraosseous  method,  489 

upper  cusj^id,  lateral,  and  first  bicuspid 
by  subperiosteal,  terminal  or  infil- 
tration method,  484 

upper  first  bicuspid  by  intraosseous  meth- 
od, 459 

upper  first  bicuspid  by  terminal  or  infil- 
tration method,  436 

upper  first  bicusijid,  time  to  wait  for 
anesthesia,  437 

upper  first  molar  by  the  intraosseous 
method,  457 

upper  first  molar  by  the  subperiosteal,  in- 
filtration, or  terminal  method,  434 

upper  jaw  by  a  right  and  left  second  di- 
vision injection  by  intraoral 
method,   524 

upper  lateral  incisor  by  terminal  or  in- 
filtration method,  483 

upper  right  or  left  region  of  the  superior 
maxillary  bone,  499 

upper  second  bicuspid  by  terminal  or  in- 
filtration  method,   435 

upper  second  bicuspid  by  the  intraosseous 
method,  458 

upper  six  anterior  teeth  by  intraosseous 
method,  490 

upper  six  anterior  teeth  by  subperiosteal, 
terminal  or  infiltration  method,  487 

upper  six  anterior  teeth  by  two  intra- 
osseous   injections,    492 

upper  sixteen  teeth,  alveolor  process,  buc- 
cal and  labial  structures  with  four 
injections,  520 

upper  central  incisors  by  the  subperios- 
teal, terminal,  or  infiltration  meth- 
od, 485 

various  oiDerations,  370 
Blood  corpuscles,  red,  in  hypotonic  vehicle, 
334,  335 
in  isotonic  solution,  334 
in  Einger  vehicle,  333 
Blood   pressure,    determining   before   opera- 
tion, 855 
Blood  supply  of  the  tonsil,  766 
Bonainsehe  mixture  as  local  anesthetic,  221 
Bone  removal  in  Canfield  operation,  708 
Bone  scrapers,  297 

Bony  landmarks  for  extraoral  maxillary  in- 
jections, 399 
Bosworth  mouth  opener,  862 
Brain,  local  anesthesia  for  operations  upon, 

737 
Braun's  demonstration,  197 

formulas  for  local  anesthetic,  221,  256, 
262 
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method  of  locating  foramen  ovale,  807 
route   of   injection,   372 
tablets,  222 
Broken  needles,  844 

technic  of  locating,   847 
technic  of  removing,   845 
Bromides  for  postoperative  pain,   841 
Bromural  as  preliminary  sedative,  363 

for  postoperative  pain,  840 
Buccal  nerve,  long,  blocking  the,  581 
Buccinator  muscle,  anatomy  of,  175 
Buccinator  nerve,  127 
blocking  the,  581 
blocking  the  interlacing  or  overlapping 

branches,  592 
injection,    determining   when   necessary 
following      inferior      dento-lingual 
blocking,  590 
needle  employed,  583 
precautions,  588 
solution   one   cm.   inferior  posteriorly 

to  Stenson's  duct,  588 
solution  required,  586 
structures  anesthetized,  589 
technic   of,   583 

time  to  wait  for  anesthesia,  589 
to    the    posterior    and    inferior    of    the 

opening  of  Stenson  's  duct,  585 
topography  of  anatomy,  581 
Bunte-Moral  's  local  anesthetic  combination, 
222 

C 

Caldwell-Luc   operation   on  maxillary   sinus, 

717 
Calipers,  author's  graduated,  811 
Canfleld-Ballenger  operation,  710 
on  the  maxillary  sinus,  706 
Cam^shorated  validol  for  postoperative  pain, 

841 
Carrel-Dakin  solution  for  irrigating  wounds, 

348 
Caustic  alkalies,  236 
Cavity    preparation,    block    anesthesia    for, 

215 
Cerebrospinal  nervous  system,  46 
Cervical  lymph  glands,  block  anesthesia  for 

removal  of,  763 
nerve  supply,  756 
plexus,  blocking  the,  762 
Chewing  muscle,  169 
Chisels,  surgical,  295 

Chloral  hydrate  for  postoperative  pain,  841 
Chlorbutanol,  222 

Cliloretone,  as  local  anesthetic,  222 
Chloroform,   discovery  of,   16 

toxic  action  of,  19 
Chemistry  of  active  principle  of  suprarenal 

gland,  264 
of  procain,  235 
Chorda  tympani  nerve,  137 
Ciliarj'  ganglion,  86 
Circular  or  regional  anesthesia,  673 
Circulatory  apparatus,  effect  of  suprarenin 

on,  272 


882 


SUBJECT   INDEX 


Classification   of   nervous   system,   46 

of     terminal,     peripheral     or     infiltration 

anesthesia,  643 
of  trigeminal  neuralgia,  787 
Clinical  application  of  terminal,  peripheral, 

or  infiltration  anesthesia,  647 
Cocain,  action  and  duration  of,  193 
as  local  anesthetic,  29,  223 
astringent,   227 
chemistry  of,  224 

combinations  as  local  anesthetics,  253 
compared  with  stovain,  275 

action  on  tissues,  277 
compounds,   224 
dosage,  227 
idiosyncrasy  for,  228 
most  powerful  of  all  anesthetics,   278 
origin  and  introduction,  223 
physical  properties,   224 
physiologic  action,  225 
poisoning,  227 

treatment,  229 
tests,  225 
toxicity,  227 
uses,  225 
Codrenin,  as  local  anesthetic,  229 
Cold   as   anesthetic,   23 
Collapse,  850 

and  shock,  suprarenin  in,  269,  270 
Comfort  of  patient,  359 

Comparative     action     of     local     anesthetic 
agents,  275 
toxic  action  of  local  anesthetics,  283 
value   of   various   local   anesthetic   agents, 
research  by  author,  280 
Compressing  and  traumatizing  tissue,  post- 
operative pain  from,   833 
Compression  anesthesia,  4 
Conduction  method  of  anesthesia,  192 
Conducto   tablets,   as  local   anesthetic,   229 
Container  for  Einger  solution,  316 
Contraindications   for   blocking  the  incisive 
nerve     branches     in     the     incisive 
fossa,  618 
for  blocking  the  inferior  dental  and  lin- 
gual nerves,  575 
for    intraoral   method    of    nerve   blocking, 

207 
for  mental  injection,  605 
for  pressure  anesthesia,  668 
for    terminal,    jjeripheral,    or    infiltration 
anesthesia   within   the    oral   cavity, 
653 
to  block  anesthesia,  213 
Coronoid  process  of  mandil)lo,  locating  the, 

397 
Corti,  organ  of,  51 
Cotton  pliers,  303 
Cranial  nerves,  47 

classification  of,  48 
Cranio-sacral   sympathetic,   function   of,   46 
Cranium,     local    anesthetic    for     operations 

upon,  737 
Criminal  neglect  in  administration   of  anes- 
thesia, 189 
Curettes,  297 
double  end,  303 


Curved    needle    contraindicated   in   blocking 
dento-lingual   nerves,   inferior,   563 
Cuspid,  blocking  distal  to,  637 

upper,  blocking  by  subperiosteal,  infiltra- 
tion or  terminal  method,  481 
lateral  and  first  bicuspid,  blocking,  484 
Cutaneous  nerve  areas,  122 

D 

Dahmer's  operation  on  maxillary  sinus,  713, 

714 
Deep  nerve  blocking  injection,  366 
Degeneration,  nerve,   53 

Dental   and   lingual   nerves,   inferior,   block- 
ing by  extraoral  route,  580 
inferior,   blocking   in   children,   579 
artery  and  vein,  inferior,  557 
branch  of  nervus  trigeminus,  98 
canal,  inferior,  150 
engine,   698 
fibers,  663 

nerve,  anterior  superior,  blocking  the,  479 
blocking    the,    {also    see    Infraorbital 

injection),  494 
extraoral  method  of  blocking,  494 
talocking    the    right    and    left    posterior 
with    two    intraosseous    injections, 
520 
inferior,  block,  572 

relation  of,  to  third  molar,  577 
middle    superior,    blocking    by    intraos- 
seous method,  438 
blocking  the,  430 
needle  employed  for  blocking,  430 
structures    anesthetized    by    blocking 

by  intraosseous  method,  441 
technic  of  injection,  431 
topography  of  anatomy,  430 
various  methods   of  blocking,  428 
posterior  superior,  blocking  the,  416 
blocking    the    interlacing    or    overlap- 
ping branches,  427 
injectio2i  of  solution,  472 
needle  employed,  418 
position   of   needle   for   blocking   the, 

422 
precautions  in  blocking,  423 
structures    anesthetized    in    blocking, 

425 
teehnic  of  injection  for  blocking,  419 
pulp,  anesthetizing,  666 
surgery,  nerve   blocking  for,  206 
procain  in,  239 
Dontalone,  as  local  anesthetic,  229 
Dentin,   formation   of  secondary,   664 

histological  structure  of,  662 
Dentistry,  asepsis  in,  349 
Dento-lingual    nervo   blocking,   needle    em- 
ployed, 537 
nerves,    inferior,    blocking    by    intraoral 
method,    531 
blocking   interlacing   or   overlapping 

branelies,   573 
cause    of    prolonged    anesthesia    fol- 
lowing blocking  of,  576 
contraindications   for   l)locking,   575 
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curved   needle   contraindicated,   5G3 
depth  of  needle  for  blocking,  550 
first  i^osition  of  syringe  in  blocking, 

543 
injection  of  solution,  551 
plane    or    level    to    insert    needle    in 

blocking,  557 
positions    of    sja-inge    for    blocking, 

543 
precautions  in  blocking  the,  554 
second  i^osition   of  syringe,  544 
technic  of  injecting  left  side,  553 
technic  of  injecting  right  side,  538 
third  position  of  syringe,  545 
time    to    wait    for    anesthesia    when 

blocking,  563 
topography  of  anatomy,  531 
germicidal  solution,  540 
Diagnosis  of  maxillary  sinus  disease,  685 

of  tic  douloureux,  791 
Disadvantages  of  block  anesthesia,  213 
of  peridental  anesthesia,   662 
of  j)ressure   anesthesia,  671 
of  subjjeriosteal  anesthesia,  655 
Dissecting    outfit    for    preparing    wet    ana- 
tomical specimens,  302 
Distilled  water   as   vehicle   for   local   anes- 
thetic, 328 
flask  for,  316 
Distilling  apparatus,  311 
Drill,  intraosseous,  442 

Drugs    administered    internally    to    combat 
postojaerative  pain,  840 
employed  in  treatment  of  postoperative 

pain,  837 
local  anesthetic,   217 
necessary  in  treatment  of  shock,  867 
Dura    matter,    local    anesthesia    for    opera- 
tions upon,  737 

E 

Efferent  nerves,  50 
Egyptians,  anesthetics  employed,  22 
Electricity  as  a  local  anesthetic,  24 
Endoneural     or    direct     method     of     block 

anesthesia,  196 
End  organs,  50 
Epinei^hrin,  264 

Epithelioma,   block   anesthesia   for   remov- 
al,  752 
Esmarch  bandage,  41 
Ether  as  respiratory  stimulant,  865 
demonstration  of,  10 
erection  of  monument   to   the  discoverer 

of,  14 
inhaler,   original,   12 
spray  as  anesthetic,  23 
use  of,  by  Long,  5 
Ethmoidal    nerves,    blocking    the    anterior 

and  posterior,  375 
Ethyl  chloride,  43 
advantages,  45 
disadvantages,   44 
technic  of  administering,  45 
ether,   1 


Etiology    and    pathology     of     sym|)tomatic 
pain   neuralgia,   788 
of  maxillary  sinus  disease,  686 
Eucain-A,  as  local  anesthetic,  229 
Eucaiu-B,  as  local  anesthetic,  230 
Eucain  lactate  as  local  anesthetic,  231 
solutions,   262 
tablets,  262 
Eudrenin,  as  local  anesthetic,  232 
Euroform  paste  as  local  anesthetic,  232 
Excision  of  the  lower  jaw,  750 
Exodontia,    blocking    ten    lower    anterior 

teeth  for,  630 
Experimentation  in  toxicity  of  local  anes- 
thetics,  282 
Extension  hub  for  needle,  307 
External  maxillary   artery,   course,   168 

nasal  nerve  branch,  100 
Extranasal  maxillary  sinus  operation,  715 
Extraoral   infraorbital  injection,   494 
method  of  blocking  inferior  dental   and 
lingual  nerves,  580 
of      blocking      mental      and      incisive 

nerves,  606 
of  blocking  the  anterior  superior   den- 
tal nerve,  494 
of    blocking    the    second    or    superior 
maxillary    division    of    the    fifth 
cranial   nerve,   396 
of  circular  or  regional  anesthesia,  673 
of  nerve  blocking,  208 
Eye,  procain  for  anesthetizing,   238 

F 

Face,  anesthesia  for   operations  upon   the, 
203 
nerves  and  vessels  of,  165 
Facial  nerve,  155 

radiation    of    superior    maxillary    nerve, 
111 
Failures   due   to   imperfect   technic   result- 
ing in  imperfect   anesthesia,  351 
encountered  in  the  zone  occupied  by  the 
upper    bicuspids    and    first    molar 
teeth,  440 
in  block  anesthesia,  350 
Faintness,  treatment  of,  858 
Fein 's  antrum  needle,  684 
Femel   still,    312 
Fifth  cranial  nerve,  62,  74 

blocking   the   sujjerior   maxillar}^    or 

second  division  of,  380 
blocking  the  third  division,  525 
neuralgia  of  the,  785 
normal  position  of  second  and  third 
divisions,  381 
Flask  for  distilled  water,  316 
Foramen  ovale,  805 

B7'aun's  method  of  locating,  807 
locating,  806 

Offerhaus'  method  of  locating,  807 
rotundum    in    relation    to    blocking    of 
second  division  of  the  fifth  nerve 
by  orbital  route,  415 
Smith-Neil  technic  for  locating,  810 
Forceps,  artery,  324 
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Foreign  bodies,  block  anesthesia  for  locat- 
ing, 752 
Formulas,   anesthetic,   253 
Fracture    of   lower   jaw,    block   anesthesia 

for  reduction  of,  749 
Frontal    and    lachrymal    nerves,    blocking 
the,  372 
nerve,  79 

blocking  the,  743 
ramus,  81 

sinus,  blocking  the  nerve  supply  of,  746 
Function  of  nervus  trigeminus,  71 

Ganglion,  ciliary,  86 
Gasserian,  85 
Meckel's,  104 
otic,  46 

sphenopalatine,    104 
submaxillary,  143 
Gasserian  ganglion,  74,  85 

blocking     for     resection     of     superior 
maxillary  bones,   728 
with   procain   suprareuin  Einger   so- 
lution for  operation,  826 
effects  of  alcoholic  injection,  824 
Harris  method  for  blocking,  801 
Hartel  method  for  blocking,  802 
indications  for  blocking,  800 
locating     external     articular     tubercle 
when  blocking,  813 
foramen  ovale   when  blocking,   806 
Smith-Neil  technic  for  blocking,  814 
technie  for  blocking,  801,  818 
triangle  for  blocking,  801,  814 
Gauze,  as  cause  of  exciting  inflammation, 

835 
General  surgery,  local  anesthesia,  29 
Genitourinary  surgery,  procain   in,  239 
Germicidal  solutions,  348 
applying,  540 

to  mucous  membrane,  443 
Germicide   for   oral   surgery,   356 
Gland,    adrenal,    and    its    synthetic    substi- 
tutes, 263 
Glass  and  metal  syringe,  290 
Glossopharyngeal  nerve,  766 

blocking  the,  735 
Giaduate,  glass,  316 
Guide  or  template,  intraosseous,  442 
Gum  tissue,  anatomy  and  histology  of,  178 

H 

Halle's  handpiece  with  burs  for  dental  en- 
gine, 698 

Harris  method  for  blocking  Gasserian 
ganglion,   801 

Hartel  method  for  blocking  Gasserian 
ganglion,   802 

Hasheesh,  as   an   anesthetic,   3 

Headband  and  retractors  for  maxilliiry  op- 
eration,  723 

Heart  and  lungs,  consideiatioii  of,  in  Idoek 
anesthesia,  354 

Hematoma,  ftostoperative,  848 

Hfidf-nliau 's  experiments  in  nerve  block- 
ing, 197 


High  pressure  anesthesia,  667 
definition  of,  667 
failures  from,  671 
general  considerations,  667 
precautions     and     contraindications, 

671 
solution  for,  670 
technic  of  producing,  669 
syringe,   668,   669 
Histological  structure   of  dentin,  662 
Histology,  of  gum  tissue,  178 
of  mucous  membrane,  176 
of  peridental  membrane,  178 
of  periosteum,  183 
History  of  anesthesia,  1 

of  isolation  of  active  principle  of  supra- 
renal gland,  264 
of  local  anesthesia,  22 
Holocain  hydrochlorid,  as  local  anesthetic, 

233 
Hypnotism,  2 
Hypodermic,  individual,  868 

method  of  apply  local  anesthesia,  34 
needles,  301 
solution,  333 

action  of,  on  blood,  muscle,  and  nerve 
tissues,  331 
syringe,  287 
first,  24 
holding  of,  287 
Hypotonic    solution,    333 

action  of,  on  blood,  muscle  and  nerve 
tissues,   331 


Idiosyncrasy  for  cocain,  228 
Impacted  lower  third  molar,  577 
Imperial  syringe,  289 
Incisive  fossa,  611 
nerve,  143 

blocking  at  mental  foramen,  592 

the       interlacing       or       overlapping 

branches,  618 
to  include  lower  cuspid  with  central 
and  lateral,  618 
branches,  blocking  the,  611 

contraindications  for  blocking,  618 
topography   of   anatomy,   611 
injection,   needle   employed,   613 
precautions   in   blocking,   616 
solution  required  for  blocking,  615 
structures    anesthetized    by    blocking, 

617 
technic  of  injecting,  613 
time    to    wait    for    anesthesia    when 

blocking,  617 
topography  of  anatomy,  592 
Incisor,  u])per  central,  blocking  by  subper- 
iosteal    infiltration     or     terminal 
method,  483,  485 
lateral,  blocking  by  terminal   or  infil- 
tration  method,  483 
Indications  for  block  anesthesia,  210 
for   blocking   mandibular   nerve,   by   ex- 
traoral   metliod,   531 
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Indications — Cont  'd. 
for  blocking  the  second  division  of  the 
fifth  nerve  by  the  intraoral  route, 
394 
for  extraoral  infraorbital  injection,  498 
for  extraoral   method  for   blocking,   209 
for  extraoral  method  of  nerve  blocking 
the    mental    and    incisive    nerves, 
610 
for  intraoral  nerve  blocking,  207 
for  mental  injection,  605 
Inferior  dental  and  lingual  nerves,  block- 
ing separately,  570 
artery  and   vein,   551 
nerve,   131,   140 

nerve  block,   anesthesia   secured,   572 
dento-lingual  nerves,  blocking  by  intra- 
oral method,  531 
palpebral,  100 
Infiltration      anesthesia,       Sehleich's      (see 
Terminal    anesthesia),    676 
method  of  blocking: 

central,   lateral,   cuspid,   first   and   sec- 
ond bicuspid  teeth,  484 
anterior   superior   dental   nerve,   479 
four   upper   incisor   teeth,  486 
the  middle  superior  dental  nerve,  430 
upper  central  incisor,  483 
upper  first  bicusj)id,  436 
upper  first  molar,  434 
upper  second  bicuspid,  435 
upper  six  anterior  teeth,  487 
two  central  incisors,  485 
peripheral  or  terminal  anesthesia,  643 
Inflamed     tissue,     Sehleich's     method     of 

anesthetizing,  678 
Infraorbital  foramen,  location  of,  463 
injection,  459 

amount  of  solution  for,  469 
extraoral,    indications    for,    498 
needle  employed,  494 
precautions,  497 
solution  for,  496 
technic,  494 

time  to  wait  for  anesthesia,  497 
failures,  causes,  466 
needle    employed,   464 
in-ecautions,  470 
structures  anesthetized,  474 
technic  of,  464 

time  to  wait  for  anesthesia,  474 
nerve,  95 

and    its    terminal    branches,    extraoral 

method  of  blocking,  494 
exiting  through   infraorbital   foramen, 

114 
topography  of  anatomy,  459 
region,  blocking  the  interlacing  or  over- 
lapping branches,  475 
Injecting  solution,  author 's  method  of  pre- 
paring, 344 
buccal  to  lower  second  and  third  mo- 
lars for  blocking  branches  of  long 
buccal  nerve,  584 
consideration  of  vaso-constricting  agent 

in  preparation  of,  343 
detailed  technic  for  preparing,  342 


Injecting  solution — Cont  'd. 

effects  of,  in  patliologie  condition,  343 
method  of  preparing,  344 
precautions   regarding   tablets,   345 

taken  with  syringe  and  needle,  345 
temperature  of,  346 
Injection,  lateral  orbital,  372,  373 
nerve  blocking,  names  of,  366 
of  solution  at  infraorbital  foramen,  469 
for     blocking     inferior     dento-lingual 
nerves,  551 
for  tonsillectomy,   777 
in  intraosseous  anesthesia,  453 
through   guide  and  external  plate  into 
the   cancellous  process,  451 
relation  to,  in  block  anesthesia,  349 
Inner  nerve  loop,  118 

Instillation  method  of  applying  local  anes- 
thesia, 38 
Instruments      employed      in      intraosseous 

block  anesthesia,  441 
Insufflation  anesthesia,  38 

method  of  anesthesia,  uses  of,  637 

producing    anesthesia    of    anterior    su- 
perior  alveolar   nerve,    635 
Intermediate  nerve,  48 
Internal  masseter,  174 

maxillary  artery,  anatomy  of,  159 
oblique  line  of  the  ascending  ramus,  lo- 
cation of,  560 
pterygoid  muscle,  anatomy,  174 
Intraarterial   anesthesia,   640 
Intranasal  maxillary  sinus  operation,  696 

route  for   entering   maxillary   sinus,   694 
Intraoral     method     of     blocking     inferior 
dento-lingual  nerves,  531 
of    blocking    second    division    of    fifth 

nerve,  advantages  of,  393 
of   blocking   the    second    or   maxillary 
division  of  the  fifth  cranial  nerve, 
380 
of  blocking  upper  jaw,  524 
of  nerve  blocking,  206 
Intraosseous  anesthesia,  advantages  of  au- 
thor's technic  for  producing,  457 
author's  method,  439 
injection  of  solution,  453 
precautions,  454 
time  to  wait  for,  455 
armamentarium,   325 
block  anesthesia,  instruments   emploved, 

441 
injections    blocking    the    right    and    left 
posterior    superior    dental    nerves 
by,   520 
blocking  upper   six   anterior   teeth   bv 

two,  492 
structures   anesthetized,   455 
method  of  blocking  middle  superior  den- 
tal nerve,  438 
upper  cuspid,  lateral  and  central  in- 
cisor, 489 
upper  six  anterior  teeth,  490 
template  or  guide,  325 
Intravenous   anesthesia,   637 
armamentarium,   638 
Bier's  syringe  for,  638 
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lodin  as  germicide  in   oral   cavity,  356 

receptacle,    323 
Irrigation   of  wounds,   348 
Ischemia,   local,    271 
Isotonic  solution,  332 

action  of,  on  blood,  muscle,  and  nerve 
tissues,    331 


Jamison  mouth   opener,   862 
Jaw,  surgical  operation  on,  728 
Jeweler 's  lamp   for   sterilizing   local   anes- 
thetic vehicle,  320 

K 

Kelene,  43 

Kuster's  maxillary   sinus   operation,   715 


Lachrymal  nerve,  83 
Lancet  and  retractor,  intraosseous,  442 
Lancets,  301 

liandmarks   for   extraoral   maxillary   injec- 
tion, 398 
Laryngeal    nerve,    blocking    the    superior, 

735 
Lateral  orbital  injection,  372 

amount  of  solution  injected,  374 
Braun  route,  372 
depth  of 'needle,  374 
structures  anesthetized,  374 
time  to  wait  for  anesthesia,  374 
Laughing   gas,   9 

Law    regarding    administration     of     anes- 
thetic, 190 
Lenticular  ganglion,  86 
Lichtwitz  's  antrum  needle,  684 
Lingual  and  dental  nerves,  inferior,  block- 
ing   separately,    570 
artery,    course,    167 
nerve,  123,  133 
anatomy  of,   167 
block  anesthesia  secured,  573 
blocking     interlacing     or     overlapping 

branches,  622 
branches,   injection   of   solution,   625 
needle  employed  for  blocking,  623 
precautions  in  injecting,  628 
situated   to   the   lingual   of   the   four 
lower  incisor  teeth,  blocking,  623 
structures  anesthetized,  628 
technic  of  blocking,  623 
time  to  wait  for  anesthesia,  628 
topography  of  anatomy,  623 
injection,   solution   required,   620 
needle  employed,  619 
precautions,    620 
technic  of  injection,  619 
time  to  wait  for  anesthesia,  621 
supply   in   region   of  two   lower   bicus- 
pid teeth,  blocking,  619 
to7)ogra7)hy  of  anatomy,  619 
Lingula,  557 

Lip,  lower,  toclmic  of  anesthetizing  by  cir- 
cular method,  204 


Local  obtundent  of  Jenkins,  254 
anesthesia,  39 

essentials  to  success  in  applying,  34 
for  operation  on  the  head,  face,  jaws, 

and   neck,   200 
for   paracentesis,    753 
for  surgical  operations  upon  the  lower 

jaw,   731 
history  of,  22 
in  abdominal  surgery,  240 
in  general  surgery,  29 
instillation  method  of  applying,  38 
methods  of  producing,  39 
paralyzant  analgesics,  39 
anesthetic,  administration  of,  201 
agents,  comparative  action  of,  275 
development   of,   29 
direct  application,  37 
division  of,  39 
drugs,  combinations  and  uses,  217   (see 

Anesthetics) 
field,  328 

postoperative  pain  due  to  improper  in- 
jection, 830 
spray  method  of  applying,  37 
suprarenin      extract     in     combination 

with,  271 
tablets,  326 

and  solutions,  253 
vehicles,  experimental  tests,  337 
distilled  water,   328 
Ringer  solution,   329 
anesthetics,  action  of,  40 
armamentarium  for,  286 
comparative  toxic  action,  283 
hypodermic  method,  34 
methods  of  applying,  34 
spraying   and   swabbing   method,   36 
therapeutic  value  of,  40 
Location  of  nervus  trigeminus,  66 
Lower    jaw,    local    anesthesia    for    surgical 

operations  on,  731 
Luer   syringe,   289 

M 

Magnesium  salts  as  local  anesthetic,  234 
Malignant  tumors,  block  anesthesia  for  re- 
moval of,  752 
Mandible,  size  of,  at  different  ages,  569 
Mandibular  division  of  nervus  trigeminus, 
70 
injection,  368 
extraoral,  525 

indications  for,  531 
landmarks,  526 
needles   employed,   525 
l^rccautions,   529 
solution  required,  528 
structures  anesthetized,  530 
time  to  wait  for  anesthesia,  529 
technic,  525 
nerve,  123 

blocking   the,   525    (sec   Mandil)ular   in- 
jection) 
blocking  the   interlacing  and   overlap- 
ping branches,  530 
supply,  731 
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Massaging   tissues   about   mental   foramen, 

601 
Masscter,  internal,  174 
muscle,  action,  171 
anatomy  of,  169 
insertion,  169 
nerve  and  blood,  169 
origin,   169 
Mastoid    operations,    block    anesthesia    for, 

753 
Matas'   method    of    blocking   second    divi- 
sion   of    the    fifth    nerve    by    the 
orbital  route,  412 
Maxillary    artery,    internal,    anatomy    of, 
159 
bone,  108 

cross  section  showing  guide  and  intra- 
osseous drill  in  position,  448 
superior,    block    anesthesia    for    resec- 
tion of,  728 
blocking  the,  499 

osteology    of    the   anterior    surface    of 
the,  463 
division   of  nervus  trigeminus,   70 
injection,  extraoral,  landmarks  for,  399 
method,  396 
needles  employed,  397 
precautions,  403 
solution,  402 

structures  anesthetized  by,  407 
technic  of,  397 

time  to  wait  for  anesthesia,  404 
intraoral,   advantages  of,  393 
author 's   method,   380 
causes    of   failures   in,    389 
contraindications  for,   396 
indications  for,  394 
needle   employed,   382 
precautions,  386 
solution,  386 

structures  anesthetized,  391 
technic  of,  382 

time  to  wait  for  anesthesia,  390 
orbital  route,  408 
Matas'  method,  412 
needle   employed,   412 
orbital   route,   precautions,   414 
structures  anesthetized,  414 
technic,  412 

time  to  wait  for  anesthesia,  416 
nerve,  88 

sinus,  alveolar  operation,  719 
anatomy   of  the,  680 
anesthesia    for    intranasal     operation, 

694 
bone    removal    in    Canfield     operation, 

708 
Caldwell-Luc   operation,   717 
Canfield-Ballenger    operation,    710 
Canfield  operation,  706 
Dahmer's  method,  713,  714 
disease,  chronic  suppuration,  690 
diagnosis,  685 
etiology  of,  686 
palliative  treatment,   690 
pathology  of,  686 


Maxillary  sinus: 

disease — Cont  'd. 
surgical  treatment,  692 
symptoms  of,  682 
entering    through    antronasal    wall    by 

simple  resection,  699 
intranasal   operation,   694 
location  for  operation,  692 
mucoperiosteal   membrane   of,   681 
needles,  684 
objections  to  cuspid  fossa  route,  693 

to  nasal  route  operation,  693 
opening  of,  684,  688 
operating  through  middle  and  inferior 

meatus,   705 
operation,  anesthesia,   724 
author 's   method,    723 
extranasal,   715 
extraoral,  blocking   for,   695 
instruments,   697 
•     intranasal,  technic,  696 
Kuster's  method,   715 
postoperative    results    following    in- 
tranasal route,  714 
postoperative  treatment,  726 
preliminary    preparation    of    tissue, 

724 
technic,  724 
routes   of   entering  for  surgical   treat- 
ment, 692 
surgery  and  anesthesia  of  the,  680 
surgical  removal   of   portion   of   naso- 

antral  wall,  697 
transillumination   lamp,    705 
Vail's  operation,  702 
i^'^ayo  surgical  scissors,  324 
Meckel 's  cavity,  74 
ganglion,  104 
neuralgia,  825 
palliative  branches  of,  768 
technic  for  blocking,  773 
Medial  nerve  loop,  118 
Median  line,  unilateral  blocking  to,  618 
orbital  injection,  amount  of  solution  in- 
jected, 376 
blocking      of      posterior      ethmoidal 

nerve,  377 
for  blocking  anterior   and  posterior 
ethmoidal  nerves  (Peuckert 
route),  375 
structures   anesthetized,   376 
technic,  375 

time  to  wait  for  anesthetic,  377 
Medical  or  palliative  treatment  of  trigem- 
inal neuralgia,  792 
Medico-legal  aspect   of  administering  anes- 
thesia,  187 
Mental  and  incisive  nerves: 

blocking    at    mental    foramen,    indica- 
tions and  contraindications  to,  605 
blocking  by  extraoral  method,  606 
indications  for  extraoral  method  of 

blocking,  610 
needle     employed    for    blocking    at 

mental  foramen,  596 
needle  employed  for  blocking  by  ex- 
traoral method,  606 
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Mental   and  incisive   nerves — Cont'd. 

precautions   in    injecting   at   mental 

foramen,  601 
precautions    in    injecting    by    extra- 
oral  method,  609 
solution    required    for    blocking    by 

extraoral   method,    608 
solution  required  in  blocking  by  in- 
jecting at  mental  foramen,   600 
structures  anesthetized  by  blocking 

at  mental  foramen,  604 
technic  of  blocking  at  mental  fora- 
men, 596 
technic    of    blocking    by    extraoral 

method,   607 
time  to  wait  for  anesthesia,  610 
typography    of   anatomy,   606 
Mental  foramen,  injecting  solution  at,  602 
location   of,   592 
massaging  tissues   about,   601 
injection,    indications    and    contraindica- 
tions for,  605 
nerve,   142 

blocking   at   mental    foramen,    592 
blocking     interlacing     or     overlapping 

branches,  606 
typography   of,   592 
Messenteric  nerve,  125 
Meyers'  high  pressure  syringe,  668 
Middle  palatine  nerve,  116 
superior   dental   nerve,   various   methods 
of  blocking,  428 
Mikulicz 's  antrum  trocar,  684 
Molar,   up23er   first,    blocking   by   subperios- 
teal,      infiltration       or       terminal 
method,  434 
Morphin   and   scopolamin   as   preliminary 
sedative,  363 
early  use  of,  as  anesthetic,  24 
for  postoperative  pain,  843 
Morton 's  monument,  13 
Mouth  hygiene,  advance  in,  349 

local  anesthetic  for  minor  operations  in 

the  floor  of  the,  732 
openers,  862 

prop  combined  with  lamp,  302 
Mucous  membrane,  anatomy  and  histology 
of,    176 
anesthetizing,  651 
in  block  anesthesia,  179 
of  tongue,  anatomy  and  histology  of, 

179 
preparation  of,  for   tonsillectomy,   772 
^Muscle,  buccinator,  anatomy  of,  175 
external  pterygoid,  171 
internal  pterygoid,  174 
masseter,  169 

tempjoral,  anatomy  of,  171 
tissue,  effect  of  hypertonic  solution,  336 
trumpeter's,   175 
Mylocal,  as  local  anesthetic,  234 

N 

Names  of  nerve   blocking  injections,  306 
Narcotic  drugs  obtained  from  vegetables,  2 
Narcotile,  43 


Nasal  branch  of  nervus  trigeminus,  84,  98 
cavity,  nerve  supply,  132 
group   of   branches   from   sphenopalatine 

ganglion,  110 
septum,  operations  upon,  767 
Nasoantral  wall,  surgical  removal  of,   697 
Nasociliary  nerve,   84 
Nasopalatine  nerve,   112 
blocking,  512 
injection  of  solution,  514 

lingual  to  central  and  lateral  incisor 

teeth,   518 
needle  employed,  512 
precautions,   515 
structures  anesthetized,  515 
technic  of,  513 
topography  of  anatomy  of,  512 
Neck,  nerves  and  veins  of,  158 
Needle,     depth    of,    for    blocking    inferior 
dento-lingual  nerves,  550 
employed  for  blocking: 

dento-lingual  nerve,  537 
incisive  nerve,  613 
lingual  nerve  branches,  623 
.  mental  and  incisive  nerves  at  men- 
tal foramen,  596 
mental   and    incisive   nerves   by   ex- 
traoral method,   606 
middle   superior  dental  nerve,  431 
nasopalatine   nerve,   512 
posterior  superior  dental  nerve,  418 
employed  for  buccinator  nerve  injection, 
583 
for  infraorbital  injection,  464 
for     infraorbital     injection,     extraoral, 

494 
for  lingual  nerve  injection,  619 
for  subperiosteal  anesthesia,  658 
in  maxillary  injection,  intraoral,  382 
in    terminal    peripheral    or    infiltration 
method,  649 
for   alcoholic   injection,   800 
extension   hub,   326 
guard,   safety,   310 
hub,  attached  and  detachable,  307 
sharpening,   308 
sterilizing,  310 
tempered    gold,    304 
tonsillar  and  e^ctension  hub,  771 
Needles,  301 

care  of,  296,  308 

employed  for  blocking  the  second  division 
of   the   fiftli   nerve   by   the   orbital 
route,   412 
employed    for   extraoral    maxillary    injec- 
tion, 397 
intraosseous,   442 
nickeloid,  305 
platino-iridium,   304 
])]atinum,   304 
steel,  305 
Nerve,  alveolar,  92,  140 

and  blood  supply  of  masseter  muscle,  169 
anterior  palatine,  113 
anriculo-temporal,  130 
Ijlocking  {see  Block  anesthesia),  192 
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Nerve : 

blocking — Coiit  'd. 

anesthesia,   32 

deep,  203 

extraoral  method,  208 

for  oral,  and  dental  surgery,  206 

for  removal  of  tumors,  204 

in  operations  on  the  head,   face,  jaws, 
and  neck,  200 

injections,  names  of,  366 

intraoral  method,  206 

contraindications    for,    207 
buccinator,  127 
chorda  tymj^ani  nerve,  137 
compression   and   anemia,   41 
defined,  52 
degeneration,  53 
external  pterygoid,  127 
facial,   155 
fifth  cranial,  62 
frontal,  79 
incisive,   143 
inferior  dental,  140 
infraorbital,  95 
intermediate,  48 
lachrymal,   83 
lingual,   123,   133 
mandibular,  90,  123 
maxillary,  70 
mental,  142 
mcssenterie,  125 
middle  palatine,  116 
nasopalatine,  112 
ophthalmic,  68,  77 
regeneration,  54 
temporal,  127 
tissue,  normal,  337 

of  cat,  after  injection  of  hypertonic  so- 
lution, 338,  339 
after  injection  of  hypotonic  solution, 
338 
sphenopalatine,  91 
supply,  of  nasal  cavity,  132 

of  neck,   756 

of  tonsils,  766 
supraorbital,   79 
supratrochlear,  82 
Vidian,  105 
zygomatic,  94 
Nerves   (see  special  nerve) 
aiferent,  50 
and  tracts,   50 
and  vessels  of  face,  165 

of  nose,  138 
cranial,  47 
of  palate,   120 

smaller,   possess  thin  sheath,   195 
Nervus  canalis,  pterygoidei,  106 
glossopharyngeus,   766 
mandibularis,    123 

typography  of  anatomy  of,   525 
trigeminus,  62 

anatomy  of,  73 

anterior    palatine   nerve,    113 

anterior  superior  nerve,  97 

auriculo-temporal  nerve,   130 


Nervus  trigeminus — Cont  'd. 

branches    forming     outer     or     external 
nerve  loop,  104 

branches  from  mandibular  nerve,  125 

ciliary    ganglion,    86 

dental  branch,  98 

frontal  nerve,  79 

frontal  ramus,  81 

function   of,  71 

Gasserian  ganglion,  in  relation  to,   74 

incisive   nerve,   143 

infraorbital  nerve,  95 

inner  or  medial  nerve  loop,  118 

internal    or    nasal    group    of    branches 
from  sphenopalatine  ganglion,  110 

introduction,    62 

lachrymal  nerve,  83 

lingual  nerve,  133 

location  of,  66 

mandibular  division,  70 

maxillary  division,  70 

Meckel's  cavity  in  relation  to,  74 

Meckel's  ganglion^  104 

mental  nerve,  142 

middle  palatine  nerve,  116 

middle  sujjerior  alveolar  nerve,  96 

nasal  branch,  84,  98 

nasociliary,  84 

nasopalatine  nerve,  112 

nervus  mandibularis,  123 

nervus   maxillaris,    88 

ophthalmic  division,  68,  77 

origin  of,  71 

outer    nei've   loop    and    superior    dental 
plexus,  102 

posterior   group    of   branches   from   the 
sphenopalatine  ganglion,   117 

posterior  palatine  nerve,   116 

posterior  superior  alveolar  nerve,  92 

sphenopalatine  ganglion,   104 

sphenopalatine  nerves,  91 

superficial  origin,  73 

supraorbital  nerve,  79 

supratrochlear  nerve,  82 

synonyms,  62 

Vidian  nerve,  105 

zygomatic  nerve,  94 
Nervous  system,  classification  of,  46 
Neuralgia,  local  anesthesia  for,  40 

of   the    trigeminus    (see   Trigeminal    neu- 
ralgia ,  785 

referred  pain,  785 
sphenopalatine  ganglion,  825 
Neurectasis,  for  trigeminal  neuralgia,  794 
Neurectomy  and  neurectasis  for  trigeminal 

neuralgia,   794 
Neurilemma,  53 

Neurocain,  as  local  anesthetic,  234 
Neurone,  afferent,  50,  51 
definition  of,  49 
efferent,  50,  51 
Nickeloid  needles,  305 
Nissl  degeneration,  53 
Nitrous  oxid,  demonstration  of,  6 
Nitrous     oxid-oxygen     as     pi'climinary     to 
block  anesthesia,  363 
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Novo  dentaesthin,  as  local  anesthetic,  243 
Novocain,  action  and  value  of,  280 

and  adrenalin  combined,  action  of,   278 

as  local  anesthetic,  234 

compared  with  stovain,  277 
Novol   as  local   anesthetic,   234 
Nose,  nerves  and  vessels  of,  138 

surgery,  procain  for  anesthetizing  in,  238 
Nuclei  of  fifth  cranial  nerve,  79 

O 

Obtundo  as  local  anesthetic,  243 
Occipital  nerve,  great,  blocking  the,  740 
small,  blocking  the,  739 
typography  of  anatomy  of,   739 
Offerhaus'   calipers,   810 

method  of  locating  the  foramen  ovale,  807 
Operation,  conditions  of,   347 
Operations,    extent    of,    which    can    be    per- 
formed  following   maxillary   injec- 
tion, 393 
Operative    dentistry,    intraoral    method    of 

nerve   blocking  indicated,   207 
Operative  technic,  asepsis  in,  347 

general  considerations,  347 
Ophtlialmic  division  of  fifth  nerve,  77 

of  fifth  nerve,  blocking  the  branches  of, 

372 
of  nervus  trigeminus,  68 
ganglion,   86 

on  first  division  injection,  366 
Oral  surgery,  armamentarium,   286 
asepsis  in,  347 
in  presence  of  infection,  intraoral  nerve 

blocking  indicated,   207 
nerve  blocking  for,  206 
procain  in,  239 
technical  requirements,  350 
Orbit,  osteology  of,  408 

Orbital  injection,  lateral  {see  Lateral  injec- 
tion), 372 
median  (see  Median  injection),  375 
route  for  blocking  the  second  division  of 
the  fifth  nerve,  408 
Origin  of  nervus  trigeminus,  71 
Orthoform  (new),  as  local  anesthetic,  244 
for  relief  of  postoperative  pain,  839 
(old)  as  local  anesthetic,  243 
Osteology  of  anterior  surface  of  the  superior 
maxillary  bone,  463 
of  orbit,  408 

of  tuberosity  of  superior  maxillary  bone, 
417 
Otic  and  sphenopalatine   ganglion,   115 
ganglion,   144,  146 
branches,  156 
Outer  nerve  loop  and  superior  dental  plexus, 

102 
Oxygen  in  anesthesia,  18 


Pain  in  antrum  infection,  689 
postopfrativo,  828 

caused     by     improperly     injected     solu- 
tion,  561 


Palatine    block   injection,   anterior,    use    of, 
508 
branches  of  Meckel's  ganglion,  768 
foramen,    blocking   the   anterior    palatine 

nerve  anterior  to,  509 
nerve,  anterior,  blocking,  501 

anterior    to    the    posterior,    palatine 

foramen,  509 
interlacing   or   overlapping  branches, 

507 
injection  of  solution,  506 
needle  employed  for  blocking,  504 
precautions   when    injecting,    506 
structures    anesthetized    in    blocking, 

507 
technic  of  injection  for  blocking,  504 
topography  of  anatomy,  501 
Palliative  treatment  of  maxillary  sinus  dis- 
ease, 690 
Paracentesis,  local  anesthesia  for,  753 
Paralyzant  analgesics,  39 
Pathogenic     bacteria     cause     of     maxillary 

sinus  disease,  687 
Pathology  of  maxillary  sinus  disease,  686 
Patient,  consideration  of,  354,  359 
general  examination  of,  354 
information  to,  as  to  sensation  to  be  ex- 
pected, 360 
preparation  of,  354 
psychic  attitude,  354 
Peridental   anesthesia,   advantages,   661 

blocking  terminal   or  peripheral  nerves 

by,   659 
definition,  659 
disadvantages  of,  662 
technic,  660 
membrane,  anatomy  and  histology  of,  178 
Perineural  or  indirect  method  of  block  anes- 
thesia, 195,  199 
Peripheral    anesthesia    {see    Terminal   anes- 
thesia), 645 
method  of  blocking  middle  superior  dental 

nerve,   430 
nerves  of  face  and  head,  92 
tei-minal  or  infiltration  anesthesia,  643 
Periodontia,   intraoral   nerve   blocking   indi- 
cated, 207 
Periosteal  elevators,   297 
Periosteum,  anatomy  and  histology  of,  183 
Peuckert  route,   for  injection,   375 
Pavyngeal  plexus,  767 
blocking  the,  774 
Plienol  as  local  anesthetic,  222 
Physiologic  action  and  uses  of  suprarenin, 
268 
saline  solution,  332 
Flatino-iridium  needles,  304 
Platinum  needles,   304 

Position   of   patient   for  blockiiig   dento-lin- 
gual  nerves,  539 
(luring  nerve  blocking,  364 
for  intraosseous  injection,  472 
to  prevent  fainting,  860 
to  prevent  shock,  857 
Positions    of    syringe    for   blocking    the   in- 
ferior  donto-lingnal   nerves,   543 
Posterior  palatine  nerve,  116 
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Posterior    superior    dental    nerve,    blocking 
the   (see  dental  nerve),  416 
topof^raphy  of  anatomy,  416 
Postoperative  complications,   828 
broken  needles,  844 
hematoma,  848 

pain,  anesthesia  and  subeutin  for,  840 
aspirin  for,  842 
bromides,  841 
liromuial  for,  840 
camphorated  validol,  841 
caused  by  improperly  injected  solution, 

561 
caused    by    improperly    injected    local 

anesthetic,  830 
chloral  hydrate  for,   841 
drugs  administered  internally,  840 
from  compressing  and  traumatizing  tis- 
sue, 833 
from   trauma   and   severance   of   tissue, 

.    832 
morphin  for,  843 

orthoform,  new,  for  relief  from,  839 
prevention,  837 
jjyramidon   for,   842 
treatment,  837 
trigemin  for,  842 
trional  for  relief,  843 
validol  for,  840 
results    following    maxillary    sinus    opera- 
tions by  intranasal  route,  714 
treatment  of  maxillary  sinus,  726 
Precautions    in    maxillary    injection,    extra- 
oral,  403 
necessary  under  block  anesthesia,   215 
Preliminary  injection,  object  of  making,  444 
Preoperative  environment,  361 
Preparation  of  field  for  operation  and  sur- 
gical technic  for  scalp  wounds,  737 
of   patient   for    alcohol   injection    for   tic 
douloureux,  799 
for  tonsillectomy,  769 
Pressure  anesthesia,  22 
contraindication,   668 
definition,  662 
disadvantages,   671 
factors  concerning  all  forms  of,  664 
failures  from,  671 
for  partially  exposed  pulp,  665 
high    (see    High    pressure    anesthesia), 

667 
precautions  and  contraindications,  671 
time  to  wait  for,  669 
Prevention  of  syncope,   shock  and  collapse, 

854 
P'rocain,  application  to  eye,  238 
as  local  anesthetic,  234 
caustic  alkalies,  236 
chemistry  of,   235 
compounds,  235 

for  deep  injections  in  oral  and  dental  sur- 
gery, 239 
for  nose  surgery,  238 
for  throat  surgery,  238 
in  genitourinary   surgery,   239 
in  insufflation  anesthesia,  636 
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indications  for  using,  237 

introduction  of,  234 

local  use  of,  237 

origin   of,   234 

percentage  solutions  in  different  phases  of 

surgery,  240 
physical  proj^erties,  235 
physiologic  action  of,  236 
poisoning,  treatment  of,  243 
solutions,  256 

suprarenin   Einger   solution    for   blocking 
Gasserian    ganglion   for    operation, 
825 
suprarenin  Ringer  tablet,  258 
tablets,  256 
tests  for,  236 
therapeutic  action,  236 
toxicity  of,  241 
Protoplasmic  processes,   663 
Psychic   condition   of   patient   as   factor   in 
block  anesthesia,  352 
shock  as   cause   of  syncope   and   collapse, 
853 
Pterygoid  muscle,  external,  anatomy,  171 

nerve,   external,  127 
Pterygomandibular  region,  558 
Pterygopalatine  fossa,  166 
branches  given  off,  95 
Pulp  extirpation  and  filling  of  root  canals, 
672 
partially  exposed,  pressure  anesthesia  for, 
665 
Pyramidon  for   postoperative   pain,   842 


Quinin  and  urea  hydroclilorid  as  local  anes- 
thetic, 245 
as  preventive   of  postoperative   pain, 

837 
chemistry  of,  245 
external  application  of,  247 
percentages  of  solution  employed,  248 
physical  properties  of,  245 
physiologic  action,  245 
tampon  method,  248 
toxicity  of,   248 
uses,  245 
solution,  261 
tablets,  261 

Ramus,   ascending,   location   of   the   internal 

oblique  line  of,  560 
Ranvier,  nodes  of,  52 
Record  syringe,  289,  290,  294 
Referred  pain  in  neuralgias  of  the  trigemi- 
nus, 785 
Refrigerant  analgesics,  42 

sulphuric  ether  as,  42 
Regeneration  nerve,  54 
Regional  or  circular  anesthesia,  673 
Removal  of   cervical  lymphatic   glands,   756 
Removing  broken  needles,  485 
Research  workers,  21 

in  local  anesthesia,  26 
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Eespiration,  artificial^  863 

Eesponsibility   in  use   of  anesthetics,   186 

Eetromolar  fossa,  locating-  the,  541 

Ehinitis,  acute,  691 

Einger  solution  as  vehicle  for  anesthetic,  329 

Eoot  canals,  filling  of,  672 

S 

Safety  needle  guard,  310 
Sal  anestheticum   Schleichii,   as   local   anes- 
thetic, 249 
Scalp    and    forehead,    blocking   large    nerve 
branches  supplying  the,  739 
wounds,  preparation  of  field  for  operation, 
and  surgical  technic,  737 
teclmic  of  injecting  anesthetic,  737 
Schaefer  method  of  respiration,  863 
Schleich's  infiltration  anesthesia,  676 
disadvantages,  678 
solutions  for,  676 
Scissors,  Mayo,  324 
Secondary  dentin,  formation  of,  664 
Second   division   of  the   fifth  nerve,   advan- 
tages of  blocking  by  intraoral  meth- 
od, 393 
of  the  fifth  nerve,  blocking  by  orbital 

route,  408 
of  the  fifth  nerve   (see  Maxillary  injec- 
tion) 
Secretions   from   wound   as   cause   of   after- 
pain,  835 
Sedative,   preliminary,  value   of,   362 
Semilunar  ganglion,  74 
Sensitiveness  of  various  structures,   361 
Sensory  areas  of  the  head,  94 

fibers  of  the  trigeminal  nerve,  411 
Sharpey's  fibers,  178 
Shock,  850 

accompanied    by    unconsciousness,    treat- 
ment of,  860 
and    collapse,    suprarenin    in    combating, 

270 
caused    by    administration    of    anesthetic, 

853 
methods  to  avoid,  854 
position  of  patient  to  prevent,  857 
slow    injection    of    solution    to    prevent 
shock,  858 
Sigmoid  notch,  locating  the,  526 
Sinecain  as  local  anesthetic,  249 
Skin   grafting,   block  anesthesia   for,   750 
preparation   of,    for   reception   of   needle, 
358 
Skull  measurement,   809 

Sluder-Blair  method  of  blocking  the  spheno- 
palatine ganglion,  827 
Small  localized  tumors,  block  anesthesia  for 

removal  of,  751 
Smith-Neil  technic  for  locating  the  foramen 
ovale,  810 
technic  for  blocking   Gasserian   ganglion, 
814 
Solution   for  anesthetizing  maxillary   sinus, 
694 
for  anesthetizing  mucous  membrane,  651 
for  blocking,  for  tonsillectomy,  777 
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for   high  pressure   anesthesia,   670 

for  injection  in  trigeminal  neuralgia,  797 

for  injection  in  mental  and  incisive  nerves 

by  extraoral  method,  608 
for  Schleich's  infiltration  anesthesia,   676 
hypotonic,  333 

injected  for  blocking  the  posterior  super- 
ior dental  nerve,  422 
in  infraorbital  extraoral  injection,  496 
injecting,  detailed  technic  for  preparing, 

342 
injecting    of,    for    blocking    mental    and 
incisive  nerves  at  mental  foramen, 
600 
for  blocking  the  nasopalatine  nerve,  514 
in  blocking  anterior  palatine  nerve,  506 
in  blocking  incisive  nerve,  615 
in    blocking    second    division    of    fifth 
cranial  nerve,  extraoral  method,  402 
for  maxillary  injection  by  orbital  route, 

414 
isotonic,  332 
local  anesthetic,   253 
physiologic  saline,  332 
quantities  required,  table,  523 
quantity  required  to  block  branches  of  the 
outer  nerve  loop  for  anesthetizing 
upper  teeth,  522 
required    for    blocking    buccinator    nerve, 
586 
for  blocking  for  thyroidectomy,  763 
for      blocking      inferior      dento-lingual 

nerves,  554 
for  extraoral  mandibular  injection,  528 
for  lingual  nerve  injection,  620 
Einger,  329 
Specimen  jar  for  sterilizing  armamentarium, 

299 
Sphenoid  bone,  90,  96 
Sphenomaxillary  tissure,  409 

fossa,  anatomy  of,  166 
Sphenopalatine   ganglion,   104 
blocking  the,  826 
neuralgia,  825 

posterior  group  of  branches  from,  117 
Sluder-Blair  method,   827 
technic  for  blocking,   773 
nerve,  91 
Spies'  antrum  punch,  700 
Spinal  analgesia,  640 

anesthesia,  26 
Spraying    method    of    applying    local    anes- 
thetic, 37 
Spraying  and  swabbing  method  of  applying 

local  anesthetic,   36 
Stand   for  retaining  dissolving  cups,  320 
Stenson's     duct,     blocking     the     buccinator 
nerve     posterior     and     inferior     to 
opening  of,  585 
locating,  586 
Steel  needles,  305 

disadvaTitages   of,   306 
Sterilizing  a  needle,  310 
jar,  300,  318 
solution,  321 
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Still,   311 
author's,  314 
Femel,  312 
Silverman,  313 
Stimulants  in  shock,  867 
Stone  of  Memphis,  22 
Stovain,  action  of,  250 
as  local  anesthetic^  250 
chemistry  of,  250 
compared  with  coeain,  275 
dosage,  251 

l^hysical  properties,  250 
uses  of,  250 
Structures  anesthetized : 

by  blocking. incisive  nerve  branches,  617, 

626 
by  blocking  inferior  dental  and  lingual 

nerves  sej^arately,  572 
by  buccinator  nerve  injection,  589 
by  extraoral  mandibular  injection,  530 
by  infraorbital  injection,  474 
by  infraorbital  injection,  extraoral,  498 
by  injecting  mental  and  incisive  nerves 

by  extraoral  method,  610 
by  injection  of  pharyngeal  and  tonsillar 

plexuses,  778 
by  intraosseous  injection,  455 
by  lingual  nerve  injection,  622 
by  maxillary  injection,  by  orbital  route, 

414 
by  nasopalatine  nerve  blocking,  515 
in  blocking  anterior  palatine  nerve,  507 
in  blocking  mental  and  incisive  nerves, 

at  mental  foramen,  604 
in    blocking-    posterior    superior    dental 

nerve,  425 
in  blocking  upper  first  bicuspid,  438 
Subcutiu,  as  local  anesthetic,  251 

for  relief  of  postoperative  pain,  839 
Submaxillary  ganglion,   143 

region,  153 
Submucous  method  of  producing  anesthesia, 

653 
Subperiosteal  anesthesia,  654 
advantages,  655 
disadvantages,  655 
for  blocking  a  single  tooth,  656 
for  blocking  individual  teeth,  657 
needle  employed  for,  658 
technic  of  producing,  656 
time  to  wait  for  anesthesia,  659 
method  of  blocking  anterior  superior  den- 
tal nerve,  479 
of  blocking  the  four  upper  incisors  by, 

486 
of  blocking  the  upper  first  molar,  434 
of  blocking  the   upper   central   incisor, 

483 
of  lilocking  the  upper  six  anterior  teeth, 

487 
of  blocking   the  upper  two  central  in- 
cisors, 485 
SuljDhurie  ether  as  an  anesthetic,  3 

as  refrigerant  analgesic,  42 
Superior  labial  nerve  branches,  100 

maxillary     or     second     division    of    fifth 
cranial  nerve,  380 
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or  second  division  of  fifth  cranial  nerve, 
injection,   366 
Supraorbital     and     supratrochlear     nerves, 
blocking  the,    745 
nerve,  79 

blocking  the,  743 
Suprarenal  extract  in  block  anesthesia,  270 
extract   in   combination    with    local    anes- 
thetic, 271 
gland,  active  principle  of,  264 
anatomy  of,  263 
Suprarenin,  dosage  and  mode  of  application, 
272 
in  collapse  and  shock,  269,  270 
physiologic  action  and  uses,  268 
solution,    author's   method   of   preparing, 
273 
prepared  from  tablets,  273 
synthetic,  266 
toxicity  of,  271 
Supratrochlear     and     supraorbital     nerves, 
blocking  the,  745 
nerve,  82 

nerves,  blocking,  744 
Surgery    and    anesthesia    of    the    maxillary 
sinuses,   680 
of  the  antrum  by  operating  through  the 
middle  and  inferior  meatus,  705 
Surgical  burs,  701 
chisels,  295 

operations  on  lower  jaw  and  tongue,  728 
removal   of   portion    of    nasocentral   wall, 

697 
shock,  851 

technic  for  scalp  wounds,  737 
treatment  of  maxillary  sinus  disease,  692 
Swabbing   method    of    applying   local   anes- 
thetic, 36 
Sylvester  respiration,  865 
Sympathetic  nervous  system,  46 

pain  neuralgia,  etiology  and  pathology  of, 
788 
Symptoms   arising   during   or   following  in- 
jection, 364 
of  maxillary  sinus  disease,  682 
Syncope,  850 

and  shock  caused  by  surgical  procedures, 
851 
Synthetic  suprarenin,  266 
Syringe,  all-glass,  288 
all-metal,  288 

and  extension  hub,  position  of,  while  in- 
jecting    the     sphenopalatine     gan- 
glion, 775 
and  needle  precautions  taken   with,   345 
combined  glass  and  metal,  290 
high  pressure,  291 
hypodermic,  24,  287 
metal  and  glass-Tag  Record,  294 
positions    of,    for    blocking    the    inferior 

dento-lingual   nerves,   543 
positions    of,    for    blocking   the    posterior 

superior  dental  nerve,   423 
sterilizing,  298 
Syringes,  care  of,  296 

required  for  efficient  work,  295 
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Technic  of  blocking  auriculotemporal  nerve, 
742 
for  thyroidectomy,   761 
Gasserian  ganglion,  801,  818 
great  occipital  nerve,  741 
interlacing  branches  in  infraorbital  re- 
gion, 476 
nerve  supply  to  the  frontal  sinus,  746 
posterior  superior   dental  nerve,  419 
small  occipital  nerve,  740 
the   sjihenopalatine   ganglion,   773 
the   supraorlsital  nerve,   743 
of  buccinator  nerve  injection,  583 
of  extraoral  infraorbital  injection,  494 

maxillary  injection,  399 
of  infraorbital  injection,   464 
of    injecting     dento-lingual    nerves,    left 
side,  553 
dento-lingual  nerves,   right  side,   538 
for    blocking    anterior    palatine    nerve, 
504 
anterior  superior  dental  nerve,  479 
for   tonsillectomy,   771 
middle  superior  dental  nerve,  431 
nasopalatine  nerve,  513 
the  zone  occupied  by  the  upper  first 
and     second     bicuspids     and     first 
molar  teeth,  442 
incisive  nerve,  612 
lingual  nerve,  619 
lingual  nerve  branches,  623 
mental    and    incisive   nerves    at    mental 

foramen,  596 
mental  and  incisive  nerves  by  extraoral 

method,  607 
supratrochlear  nerves,  744 
of  injection  in  terminal,  peripheral,  or  in- 
filtration anesthesia,  648 
of  intranasal   maxillary   sinus    operation, 

696 
of  mandibular  injection,  extraoral,  525 
of   maxillary  injection,  intraoral,   382 
of  maxillary  injection,   orbital,   412 
of  peridental  anesthesia,   660 
of  terminal,  peripheral  or  infiltration  an- 
esthesia, 647 
of    producing    high    pressure    anesthesia, 

669 
of  producing  subperiosteal  anesthesia,  656 
refjuirements  in  oral  surgery,  350 
Temperature  of  injecting  solution,  346 
Tempered  gold  needle,  304 
Template,   intraosseous,    325 
Temple  muscle,  171 
Temporal  muscle,  anatomy  of,  171 

nerve,  deef),   127 
Terminal    method    of   blocking   finterior   su- 
perior dental  nerve,  479 
of  blocking  central,  lateral,  cuspid,  first 

and   second   bicuspid   teeth,  484 
of    blocking    four    upper    incisor    teeth, 

486 
of     blocking     middle     superior     dental 

nerve,  430 
of  blocking  upficr  central  incisor,  483 
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of  blocking  upper  first  bicuspid,  436    . 
of  blocking  upper  first  molar,  434 
of  blocking  upper  second  bicuspid,  435 
of    blocking   upper   six   anterior    teeth. 

487 
of  blocking  uj)per  two  central  incisors, 
485 
peripheral    or   infiltration   anesthesia: 
clinical  application,  647 
contraindications  for,  within  oral  cav- 
ity,   653 
needle  employed,  649 
rapidity  of,  653 
technic,   647 

technic    of    injection,    648 
time  to  wait  for,   650 
Test  tubes,  317 

Therapeutic  value  of  local  anesthetics,  40 
Third  division  of  fifth  cranial  nerve  injec- 
tion, 368 
molar,   lower,   relation   to   inferior   dental 
nerve,  578 
Thoracico-lumbar  sympathetic,  function  of, 

47 
Throat    surgery,    procain    for    anesthetizing 

in,  238 
Thyroidectomy,   block   anesthesia   for,    758 
solution  required  for  blocking,  763 
technic  for  blocking  for,  761 
Tic  douloureux,  788 

alcoholic  injections  in  treatment,   796 
block  anesthesia  in  treatment  of,  794 
diagnosis,   791 

important  block  injections,  825 
pain,  790 
symptoms,  789 
Tilley's  antrum  burs,  699 
Time  to  wait  for  anesthesia,  196 
Tissue  injury,  postoperative  pain  from,  832 
Tomes'  fibers,  663 
Tongue,  base  of,  blocking,  735 

block  anesthesia  for  operations  upon  the, 

734 
forceps,   863 

surgical  operations  on,  728 
Tonsil,  blood  supply  of,  766 
nerve  supply  of,  766 
topography  of  anatomy  of,   767 
Tonsillar  extension  hub  for  deep  injections 
for  tonsillectomy,  326 
needles  and  extension  hub,  771 
plexus,  768 

blocking  the,  774 
Tonsillectomy,  769 

block  anesthesia  for,   767.  770 
precautions    in    blocking   for,    770 
preliminary    treatment    prior    to    making 

deep  block   injection,   772 
preparation   of   mucous  membrane,   772 
of  patient  for,  769 
Topography   of   anatomy   of   anteiior   i>;ila 
tine  nerve,  501 
of  auriculotemporal  nerve,  742 
of  buccinator  nerve,  581 
of  cfrvicnl   nerve  supjtly,   756 
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Topography   of  Anatomy — Cont'd. 

of  frontal  nerve,  743 

of  great  occipital  nerve,  740 

of  incisive  nerve,  611 

of  inferior  dento-lingual  nerves,  531 

of  lingual  nerve,  619 

of  mandibular  nerve,  525 

of  mental  and  incisive  nerves,  592,  606 

of  nasopalatine  nerve,  512 

of  posterior  superior  dental  nerve,  416 

of  small  occipital  nerve,  739 

of  supraorbital  nerve,  743 

of  supratrochlear  nerves,  744 

of  tonsil,  767 
Tourniquet,  41 
Toxic  action  of  chloroform,  19 

of   local   anesthetics,    comparative,    283 
Toxicity  of  cocain,  227,   281 
of  local  anesthetics,  282 
of  procain,  241 

of  quinin  and  urea  hydrochloride,  248 
of  suprarenin,  271 
Tracts  and  nerves,  50 
Transilluminating  lamp,   705 
Trauma,  postoperative  pain  from,  832 
Tray  for  tablets,  needles,  etc.,  323 
Treatment  of  faintness,  858 

of  mild  syncope,  shock,  and  collapse,  860 
Triangle    for   blocking   Gasserian   ganglion, 

801,  814 
Trigemin  for  postoperative  pain,  842 
Trigeminal  nerve,   62 

sensory  fibers  of,  411, 
neuralgia,  alcoholic  injection  for,  796 

classification,  787 

differential  diagnosis,  791 

indications      for      blocking      Gasserian 
ganglion,  800 

medical    and    palliative    treatment    of, 
792 

neurectomy  and  neurectasis,  794 

solutions  for  blocking  in,  797 

symptomatic  pain,  788 

symptoms  of,  788 

tic  douloureux,  788 
Trigeminus,  neuralgia  of  the,  785 


1'rional  for  jiostoperative  pain,  843 

Trocars,   antrum,  684 

Tropococain,  action  and  value  of,  280 
as  local  anesthetic,  251 

Trumpeter's  muscle,  175 

Tumors,  anesthetizing  for  removal  of,  648 
block  anesthesia  for  removal  of,  751 
nerve  blocking  for  removal  of,  204 

Turbinate    resection,    blocking    nerves    for, 
784 

U 

Unilateial  blocking  to  median  line,  618 
Uses  of  suprarenin,  268 


Vail 's  operation  for  entering  the  maxillary 
sinus,  702 

saws  for  entering  maxillary  sinus,  703 
Validol  for  jDOstoperative  pain,  840 
Vaso-constricting  action   of  suprarenin,  269 
Vegetables,  narcotics  obtained  from,  2 
Vehicles  for  anesthetics,  329 

for    local    anesthetics     (see    Local    anes- 
thesia vehicles) 
Vidian  nerve,  105 

W 

Wagner 's  antrum  25unch,  699 
Waite  's  local  anesthetic,  252 
Wallerian   degeneration,   53 
Water  as  local  anesthetic,   252 

still,  311 
Wax   anatomic   specimen,   156 
Welhelmenski's   antrum  trocar,   697 
Well's  trocar  cannula  rasp,  700 
Wilson 's  local  anesthetic,  252 
Wooden  applicators,  323 

wedge,    for    opening   patient 's    mouth    in 
case  of  syncope,  861 


Zygomatic  nerve,   94 
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